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The objectives of this Remedial Investigation/Feasibility Study (RI/FS) are to 
evaluate the existence and magnitude of contamination, and recommend a cost 
effective, viable remedial action alternative(s) for mitigating the potential 
hazard posed by the site. Tasks are directed toward accomplishing these 
primary objectives. The American Che•ical Services, Inc. (ACS) RI/FS is a 
Potentially Responsible Party (PRP) lead investigation. 

The United States Environmental Protection Agency requires that PRP-lead 
investigations under CERCLA have an approved Quality Assurance Project Plan 
(QAPP) covering environmental measurements. It is the responsibility of the 
Respondents or their representatives to implement minimum procedures so that 
the accuracy, precision, completeness and representativeness of data collected 
are known and documented. 

This QAPP presents the organization, objectives, functional activities and 
specific quality assurance (QA) and quality control (QC) activities associated 
with the Remedial Investigation/Feasibility Study (RI/FS) at American Chemical 
Services, Inc. in Griffith, Indiana. The QAPP is designed to achieve the 
specific quality goals of the RI/FS. 

The QAPP has been prepared using the following guidance documents: 

U.S. EPA, Region Y, December 1985, Preparation of Federal-Lead 
Remedial Investigation Quality Assurance Project Plans for Region V. 

· U.S. EPA, December 1980, Interim Guidelines and Specifications for 
Preparing Quality Assurance Project Plans, QAMS-005/80. 

· U.S. EPA, June 1986, Data Quality Objectives for the RI/FS Process, 
Doc. No. 93~5.u-lA. 

• U.S. EPA, Region V, Content Requirements for Quality Assurance 
Project Plans prepared by Cheng-Wen Tsai, QAS (Received 3/2/88). 

Under the Superfund Amendments and Reauthorization Act of 1986 (SARA), it is 
recommended that the RI and FS are integrated so that parts of each are 
conducted concurrently. Therefore, the project will be conducted in several 
phases of investigation. Each phase will be designed to make optimal use of 
information as it is derived and to produce the information which is 
necessary to complete the FS. The QAPP is limited to applicable activities 
(i.e. tasks requiring the collection of data or measurements) within Phase I 
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and II; additional phases and associated QAPP agenda would be developed if 
and when it were to be determined that additional inforaation would be 
required which had not been developed in Phases I and II. Activities and 
subtasks related to the field work are listed below. For a complete 
itemization of all tasks, refer to the attached Work Plan (Appendix A). 

PHASE I - REMEDIAL INVESTIGATION 

I. TASK 1 - PROBLEM DEFINITION 

A. Review Available Information 
B. Survey Site Boundaries 
C. Geophysical Survey 
D. Surface Vater Survey 
E. Environmental Audit of ACS 
F. Establish Remedial Alternatives 

II. TASK 2 - HYDROGEOLOGIC INVESTIGATION 

A. Characterize Flow System 
B. Initial Shallow Sampling 

III. TASK 3 - NEAR SURFACE CONTAMINATION INVESTIGATION 

A. Waste Characterization 

PHASE II - REMEDIAL INVESTIGATION 

. IV. TASK 4 - PHASE II SITE CHARACTERIZATION 

A. Groundwater Characterization 
B. Soil Contamination 
C. Groundwater Transport Model 

PHASE III - REMEDIAL INVESTIGATION 

V. ADDITIONAL CONTAMINATION INVESTIGATION 

A. Install Additional Monitoring Wells as Necessary 
B. Collect Additional Samples as Necessary 

VI. ENDANGERMENT ASSESSMENT 
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The ACS site is located at 420 South Colfax Avenue, 1/2 mile southeast of 
Griffith, Indiana, in the northeast 1/4 of the southeast 1/4, Section 2, 
Township 35 North, Range 9 West, Lake County Indiana (Figure 1). Although the 
site name is ACS, the United States Environmental Protection Agency (U.S. EPA) 
has defined the site as including the inactive portion (about 15 acres) of the 
31-acre municipal Griffith landfill, the 2-acre Pazmey Corporation site 
(formerly Kapica Drum, Inc"), and the ACS property {19 acres). 

The topography at the site is almost level in the portion north of the 
railroad and rises slowly from 630 to 645 feet above MSL in the southern half 
of the site. Griffith landfill has excavated about 3Q feet of soil to the 
west of the ACS Off-Site Drum Containment Area near· the southeast boundary of 
the ACS property, thus modifying the gently sloping topography. A marsh to 
the north of the landfill and west of the ACS property has a surface elevation 
of about 625 feet. The two major soils in the area are the Plainfield fine 
sand and the Maumee loamy fine sand with average hydraulic conductivities of 
1.42 x 10-2 cmVsec. 

There are no natural streams in the area of the site, but a marsh does exist 
immediately to the west of the northern half of the site. Man-made drainage 
ditches form the western border of the site _and eventually enter Turkey Creek 
one mile to the south. A natural surface water drainage pond is located just 
to the west ·of the western boundary of the site, and a fire pond, in which 
rainwater is collected to be used in case of a fire at the facility, is 
located about 200 feet to the east. Turkev Creek. a small ~trea111, flows about 
1 mile south of the site and the little Calumet River is located three miles 
to the north. Because of these natural and man-made features, the groundwater 
flow patterns at the site are not well defined, but the regional groundwater 
flow is reported to be to the northeast in the vicinity of the ACS site. 

Based on existing data, the hydrostratigraphy at the site appears to consist 
of: 

An upper aquifer composed of fine to coarse-grained sand 
with fine to coarse gravel, and small amounts of peat and 
silt, about 20-feet thick. 
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An intervening silty clay to clay unit containing 
discontinuous lenses of gravel, 15 to 30-feet thick. 

A lower sand and gravel aquifer, 90-feet thick. 

A fourth soil unit consisting of thick, stiff clay is reported .in the area, 
but borings indicate it is absent on-site. The deeper sand and gravel unit 
is the major water supply aquifer in the area. The depth to bedrock, which 
consists of interbedded shales and dolomites, is about.130 feet. 

\~ 3.2 Site History 
·..._....,· 

American Chemical Services is a solvent recycling and chemical blending 
facility located in Griffith, Indiana. The company has operated at the 
location since 1958. Since November 1980, the ACS plant has operated as a 
hazardous waste facility under the Interim Status Standards of the Resource 
Conservation and Recovery Act (RCRA). 

The ACS solvent recovery process generates still bottom wastes which, between 
1958 and 1975 were deposited in one of two surface water lagoons.on the site. 
In the 1960's, leaching and/or runoff from the pond area reportedly caused 
vegetation kills in the marsh immediately to the west of the site. Operation 
of the Still Bottoms Pond and one of the Treatment ponds was terminated 
between 1972 and 1975. Another pond, called the fire pond was constructed fn 
1973 and still exist on site. 

From 1958 to 1975, ACS stored and/or disposed of barrels of waste at two -~ 

locations. A location on the north central part of the present ACS facility 
has been labeled the On-Site Containment area, and another termed the Off~Site 
Contaminant Area was operated as , 1ar~ .. -tfP1 sol'th of t~" rr~~~nt far.n H;_y. In 
addition, ACS operated two incinerators between 1968 and 1978, incinerating an 
estimated two million gallons of chemicals per year. In 1980, ACS sold a 
31-acre parcel of property west of the second disposal area to the City of 
Griffith for a landfill. 

The Griffith Landfill 1s an active sanitary landfill operation. Inactive 
portions were reported to have received hazardous wastes from ACS and Kapica 
Drum, Inc. prior to RCRA. Kapica Drum, Inc. was a drum reconditioning 
facility which generated drum residues and rinse water from cleaning drums 
that contained hazardous wastes. Figure 2 summarizes the interrelationship 
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between ACS, Kapica Drum, Inc., and the Griffith landfill based on a review of 
available information. For a more detailed site history, refer to the ACS 
Initial Site Evaluation Report (document number 160-WP1-RT-AUJD-1). 

U.S. EPA activities concerning the ACS site began in February, 1980 and 
continue to the present time. During this time, two on-site investigations 
were conducted in order to develop information necessary for the Hazard 
Ranking System (HRS). In June 1983, the HRS score for the site were as 
follows: 

1) Groundwater Route Score 59.86 
2) Surface Water Route Score 8.89 
3) Air Route Score 0.00 
4) Overall Average Score 34.98 

The ACS was 1 isted on the National Priorities list (NPL). Preliminary 
Planning Documents were developed for the U.S. EPA by Roy F. Weston 
Consultants. In 1986, a group of approximately 125 potentially responsible 
parties (PRPs) appointed a nine member steering committee to organize, 
oversee and determine funding for the RI/FS. The chairman of the PRP 
Steering Committee is Andrew Perellis, Esq., of the Chicago law firm 
Coffield, Ungaretti, Harris and Slavin. 

In conjunction with the U.S. EPA and the Steering Committee, Warzyn develop a 
work scope for Phase I and II of the investigation. The Work Plan was 
completed ·by Warzyn in April 1988 and approved by the U.S. EPA. This 
document contains the final drafts of the Quality Assurance Project Plan 
(QAPP) and the Sampling and Analysis Plan. A copy of the approved Work Plan 
is attached as Appendix A. Scheduled completion date for the site specific 
Health and Safety Plan is May 19, 1989. 

3.3 Target Comoounds 

Previous investigations have detected contaminants in the groundwater, 
surface water/leachate, and soil at some level. The contaminants encompass a 
broad spectrum of volatile organics, extractable organics, and heavy metals. 
The highest reported concentrations of the specific constituents are listed 
in Tables 1, 2 and 3. The target parameters for sample analysis are listed 
in Appendix C. Appendix C also lists detection limits for each element or 
compound. 
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The RI/FS will be performed to gather and assess information needed to 
accomplish the following objectives: 

Determining if the ACS site poses a risk to public health, 
welfare, or the environment. 

Determining the. characteristics, extent and .agnitude of 
contamination at the site. 

Defining the pathways of contaminant migration from the 
site. 

Defining on-site physical features and facilities that 
could affect contaminant migration, containment, or 
cleanup . 

Developing viable remedial action alternatives. 

Evaluating and screening remedial action alternatives. 

Recommending the cost-effective remedial action alternative 
which adequately protects health, welcare and the 
environment • 

All tasks, subtasks, and activities are directed toward the accomplishment of 
these primary objectives. 

Under the Superfund Amendments and Reauthorization Act of 1986 (SARA), it is 
recommended that the RI/FS are integrated so that parts of each are conducted 
concu\·rently .- Therefore, the pNje(;\. w·i 11 be conoucted in sever a 1 pi.astls of 
investigation. Each phase will be designed to make optimal use of 
information as it is derived and to produce the information which is 
necessary to complete the FS. A summary of tasks covered by this QAPP and 
intended data uses is summarized in Table 4. 

3.5 Samole Network and Rationale 

The activities and subtasks related to the field work are listed below. For 
a complete itemization of all tasks, see the Work Plan (Appendix A). The 
project schedule is shown in Figure 3. 
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Subtask 1B Survey Site Boundaries 
Subtask lC Geophysical Survey 
Subtask 1D Surface Water Survey 
Subtask 2A Characterize Flow System 
Subtask 2B Initial Shallow Sampling 
Subtask 3A Waste Characterization 

Phase II: 

Subtask 4A Groundwater Characterization 
Subtask 4B Soil Contamination 
Subtask 4C Groundwater Transport Model 

Phase Ill: 

Subtask A Install Wells as Necessary 
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Subtask B Collect Additional Samples as Necessary 

Specific procedures to be used in sample collection for the various sample 
matrixes are outlined in the Sampling Plan (Appendix B). A summary of sample 
numbers and matrices is given in Tables 5 and 6. A summary of sample 
containers, sample volumes, preservation and shipment methods to be used is 
given in Table 8. The following section briefly details the investigation 
tasks to be performed in Phases I and II of the RI. Rationale for each task 
and sample is provided in the Work Plan (Appendix A). Exact locations of 
sampling points are plotted on Figures 4-1 through 4-5 in the Work Plan. 

Subtask 1B Survey Site Boundaries 

Activity 1B.1 Establish Site Grid Boundaries 
The~· i~·-.-::1 be based .ipula ~wo ~er;>etlclh.:Jicu ba!>t:.i ;n~s R·;·~;, a mcaximurn grid 
interval of 100 feet. Elevation data will be collected at selected grid 
points. Grid locations will be surveyed to ±1.0 foot using an electronic 
•total station• instrument, which uses an infrared light source to determine 
distances. Ground elevations will be obtained to an accuracy of ±0.1 foot. 
Elevations will also be obtained using the •total station• system. All 
•total station• output is received as LED output. The instrument is 
calibrated on a monthly basis. 
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All boundary surveys will be conducted by a licensed Indiana surveyor. 
Temporary boundary markers will be installed as neces·sary in order to easily 
distinguish individual pieces of property. These boundary •arkers shall be 
marked with a sign so they will be easy to locate in heavy vegetation. 

Subtask 1C Geoohysical Survey 
The purpose of the geophysical survey is to locate buried •anomalies• which 
may be drum disposal areas. The areas to be investigated are: ACS Off-Site 
Containment Area, ACS On-Site Containment Area, Old Still Bottoms Pond, 
Treatment Pond No. 1, and the Kapica Drum Draining Area. A test shall be 
conducted to determine if geophysical surveys using a ·magnetometer and a 
Geonics EM-31 (or equivalent) will be feasible. The feasibility is uncertain 
because of the presence of railroads, powerlines, .etal buildings and metal 
process tanks across and surrounding the site. 

Geophysical measurements will be taken on a 25-foot grid interval for both 
instruments (magnetometer and EM device) since major drum disposal units are 
being sought. Measurements will be stored in the 1 nstrument memory or 
written into field notes. Background measurements will be made before each 
survey begins and at four-hour intervals and at the end of each survey. This 
procedure serves to evaluate natural variation in magnetic intensity, 
instrument drift, or instrument variation due to sensor orientation. 
Measurements for background calibration procedure are to be made at the same 
location each time. Every tenth measurement will be duplicated as a check on 
the precision of the instrument. 

The magnetometer measures the combined effect of the earth's magnetic and 
spatial variations. Since the earth's magnetic field varies with s~ace and 
time, absolute calibration and establishment of standards is not as important 
as determining the rt:'lat\'·'~.differences between g!'~d poi!"!~':'. T~e ""~ 1 ~ti"l!1 
variations represent local and spatial anomalies which could be caused, in 
this case, by buried barrels. · 

There will not be a unique interpretation of a given anomaly (i.e. the 
inverse problem). The success of the geophysical survey is determined 
largely by the experience of the "practitioner" according to van Ee and 
McMillion (1988) of the U.S. EPA Environmental Monitoring Systems laboratory, 
las Vegas, Nevada (Appendix D). 
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A series of 12 bench marks wn 1 be established across the site to serve as 
reference points for surface water elevation measurements. The bench marks 
will be referenced to USGS elevations to an accuracy of ±0.01 foot. 

Subtask 2A Characterize Flow ·system 

Activity 2A.l Monitor ACS Hydraulics 
A water budget will be conducted to account for the total water usage within 
the ACS operation. The total water extracted from on·site wells, or obtained 
from off-site sources will be compared to the water volume discharged to 
sewers. A system may be established to monitor the volume of the effluent 
discharged from plan operations. 

Activify 2A.?a Install leachate Hells 
Four leachate sampling wells will be installed in the Griffith Landfill. 
Wells will intersect the first saturated layer, and will not penetrate the 
base of the landfill. 

Activity 2A.2b Monitor De-Watering Purnoaqe 
A system will be installed to monitor the pumpage from the dewatering 
activities at the Griffith Landfill excavation. Water that collects in this 
low area is periodically pumped into a municipal sanitary sewer. 

Activity 2A.3 Install Perimeter Monitoring Wells 
Six monitoring wells will be installed around the perimeter of the ACS site. 
The wells will be constructed with lO·foot screens located to intersect the 
water table. Continuous samples will be obtained from each of these 
boreholes. 

~ctj_yitv 2A.'~- Test Nf:Hn:_~_vrln•·H~. ?r~~--tieJ: 
Three wells will be selected for aquifer testing (slug test, bail tests, or 
pump tests) to provide estimates of the upper aquifer hydraulic properties. 
Criteria to select representative aquifer conditions will include saturated 
thickness and grain size. 

Subtask 2A.4 Install Piezometer Grid 
A series of about 40 temporary piezometers will be installed by jetting to 
provide additional data on the groundwater elevation. Piezometers will be 
located on approximately a rectangular grid. It is anticipated that water 
levels will be measured at least twice during the course of Phase I and at 
least once during Phase II. No water quality samples will be obtained. 
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Since two aquifers will ultimately be analyzed, it is anticipated that the 
USGS Three-D1aens1onal Groundwater Flow Model (Modflow) will be used. The 
MOdel can simulate stresses to the aquifer(s) by actions such as: flow from 
external sources, flow to wells, areal recharge, evapotranspiration, flow to 
drains, and flow through river beds. At this point in the investigation, the 
110de11ng effort will be limited to the upper aquifer syste11. 

Subtask 28 Inttjal Shallow Sampling 

Activity 28.1 Effluent Sampling 
It is anticipated that four samples of the effluent waste streams will be 
collected using a timed sampling device or a device activated by portable 
detection equipment, such as pH meters or Organic Vapor Analyzers (OYAs). 

Activity 28.2 Groundwater Samoling for the Perimeter Wells and leachate 
Wells 
A water sample will be obtained from each of the six perimeter wells, and 
four leachate wells. Additional samples from two perimeter wells and the 
leachate well samples will not be filtered prior to analysis for metals and 
cyanide. 

Activity 28.3 Surface Water and Sediment Sampling 
Eleven samples of surface water and sediments will be collected. Sampling 
will proceed from the furthest downstream location to the furthest upstream 
location, as applicable, to minimize contamination from sediments disturbed 
in the. sampling process. The water sample will be obtained first at a given 
location for the same reasons. 

Sybtas~ 3A Waste Ch2r~cteri~atton 

Activity 3A.1 Soil Borings. Test Pits and Surface Soil Sampling 
The source characterization activities include surface soil sampling, 
drilling of 14 soil and waste borings and excavation of six waste pits. 
Chemical analysis will be performed on 48 investigative samples. 
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Activity 4A.l and 4A.2 Well Installation and Aquifer Testing 
It is anticipated to at least eight, and up to 12 new .onitoring wells will 
be installed. Four wells will be completed in the upper portion of the lower 
aquifer and at least four wells ·(up to eight) will be installed in the lower 
portion of the shallow aquifer. The location and number of wells will be 
determined based on the results of Tasks 2 and 3. Slug tests will be 
performed on the four lower aquifer wells and four of the new upper aquifer 
wells. If indicated, a pump test might be performed. 

Activity·4A.3 On-Site Well Sampling and Private Well Sampling 
A water sample will be obtained from all of the on-site wells (up to 18 wells 
total) and ten private water supply wells. All private well samples and up 
to five additional on-site well samples will not be filtered prior to 
analysis for metals and cyanide. Another round of sampling of on--site wells 
is anticipated with up to 9 wells being sampled for the complete TCL and the 
remaining being sampled for a reduced parameter list approved by the U.S. 
EPA. 

Subtask 48 Soil Contamination 
Based on the results of work conducted in Task 3, it is a~ticipated that 
additional dril Hng and sampling will be conducted. Up to 20 samples may be 
collected for analysis of those compounds detected at each location in Phase 
I sampling. 

Subtask 4C Groundwater Transport' Model 
The flow model developed under Activity 2A.5 may be expanded to include the 
1 ower aquifer and contaminant transport. . If mode 1 i ng is conducted, the 
proposed model and associated assumptions will be submitted to the U.S. EPA 
for review and approval. 

3.6 SCHEDULE 

A schedule of activities of deliver.ables for the ACS RI is presented in 
Figure 3. The final RI report should be complete within 12 months after the 
project begins. 
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Technical memoranda will be produced and submitted to the Agency at the end 
of the Phase I investigation. The memoranda will detail field procedures and 
field methods used to conduct each task and will present the analytical 
results and other site data. A Pre-Phase II meeting will be held among 
representatives of the U.S. EPA, the PRP technical sub-committee, and Warzyn 
to refine the scope of work to be conducted for Phase II. 

A separate Phase II Work Plan Addendu. and QAPP Addendu. will be produced for 
the refined Phase II scope of work. If additional phases of work are found 
to be necessary, a similar procedures will be followed for each. 



j 

·, .... : .. ../ 

QUALITY ASSURANCE PROJECT PLAN 
AMERICAN CHEMICAL SERVICES RI 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 17 of 38 

4.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

4.1 OVERALL RESPONSIBILITY 

Authorized PRP Representatives 
• Andrew Perellis, Esq. 

ACS Steering Committee 
· Barbara Magel, Esq. 

ACS Steering Committee 

PRP Project Coordinator 
· Joseph D. Adams, Jr., PE 

Warzyn Engineering, Inc. 

Principle Investigator 
• Peter Vagt, Ph.D. 

Warzyn Engineering Inc. 

U.S. EPA Remedial Project Manager 
• Robert Swale 

U.S. EPA, Region V 

• RI/FS Reports and technical memoranda prepared 
by Warzyn Engineering Inc. 

4.2 MONITORING AND SAMPLING OPERATIONS AND OC 

· Principal Engineering Firm - Warzyn Engineering Inc. 
· Drilling - to be determined through bidding process. 
• Geophysics - to be determined through bidding process. 
• Sampling, Monitoring and Survey - Warzyn Engineering Inc. 
· Quality Control 

- Richard W. Maurer, Warzyn Engineering Inc. 
(Quality Assurance Officer or his designate) 

4. 3 LABORATORY ANAL YSf~ __ ,~.(' -~ 

· Analysis of groundwater, soils and leachate samples for Target Compound 
List (TCL) organics (see Appendix B for analyte list) using Contract 
Laboratory Program (CLP) protocols: 

or 

- Hazleton laboratory 
3301 Kinsman Blvd. 
Madison WI 53704 
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- Compuche• 
3308 Chappel Hill Rd/Nelson Hwy 
Research Triangle Park, North Carolina 27709 

• Analysis of groundwater, soils and leachate sa~les for Target Compound 
List (TCL) organics using protocols for low detection limit analyses 
(see Appendix C for method description): 

- Hazleton Laboratory 
3301 Kinsman Blvd. 
madison WI 53704 

• Analysis of groundwater and leachate samples for Target Analyte List 
(TAL) inorganics (see Appendix D for analyte list)and general water 
quality indicator parameters including COO, TOC, total suspended 
solids, total dissolved solids, nitrate+ nitrite, alkalinity, 
chloride, sulfate and ammania-N. Analysis of private well samples for 
TAL inorganics using low detection limit methods. 

- Warzyn Engineering Inc. 
One Science Court 
Madison, WI 53711 

• Analyses of soil samples collected during activities 2A.3, 4A.1, 4A.2 
will be evaluated for Atterburg limits, grain size, permeability and 
moisture content,and cation exchange capacity. 

- Warzyn Engineering Inc. 
One Science Court 
Madison, WI 53711 

4.4 SPECIALIZED RESPONSIBILITY FOR LABQRATORY ANALYSES 

• Hazleton Laboratory Data 
- Analytical protocol specified - Warzyn Engineering Inc. 
- Review of analytical protocn~ - ~1zlet~n 
- Review of analytical protocol - U.S. EPA Region V Quality Assurance 

Section (QAS) and Central Regional Laboratory (CRL), Contract 
Program Management Section (CPMS) 

- Internal QA/QC - Hazleton staff 
- Final data review and validation - Warzyn Engineering Inc. 
- Review of tentatively identified compounds and assessment of need 

for confirmation - Warzyn Engineering Inc. 

• Compuchem Data 
- Analytical protocol specified - Warzyn Engineering Inc. 
- Review of analytical protocol - Compuchem 

v 



, 
l • 

I 
l 

I 
l 

QUALITY ASSURANCE PROJECT PLAN 
AMERICAN CHEMICAL SERVICES Rl 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 19 of 38 

- Review of analytical protocol - U.S. EPA Region V Quality Assurance 
Section (QAS) and Central Regional laboratory (CRL), Contract 
Program Management Section (CPMS) 

- Internal QA/QC - Compuche• 
- Final data review and validation - Warzyn Engineering Inc. 
- Review of tentatively identified compounds and assessment of need 

for confirmation - Warzyn Engineering Inc. 

Warzyn Data 
- Review of analytical specifications - U.S. EPA Region V QAS and CRl, 

CPMS 
- Internal QA/QC - Warzyn Engineering Inc. 
- Final Data review and validation - Warzyn Engineering Inc. 

4.5 QUALITY ASSURANCE 

• Overall QA Responsibility 
- Warzyn Quality Assurance Officer 

• QA for Warzyn Subcontracted Activities 
- Warzyn Engineering Inc. 

· Review of QAPP 
- U.S. EPA Region V QAS and CPMS, CRL 

Field Analyses 
- Warzyn Engineering Inc. 

4.6 PERFORMANCE AND SYSTEMS AUDITS 

··Field Operations 
- QAO, Warzyn Engineering Inc. 
- U.S. EPA Oversite Contractor 

• Analytical Laboratories 
- U.S. EP~ Region Y Centr2l Reg~onal Laborator; :cRLj 

· Final Evidence File Audits 
- QAO, Warzyn Engineering Inc. 

An organizational chart is shown in Figure 4. 
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The overall quality assurance objectives are to implement field sampling, 
chain-of-custody, and quality control reporting procedures that will provide 
legally defensible data fro. laboratory analyses in a court of law. Field 
analyses, including screening of samples for VOCs with an HNu and non
intrusive geophysical .easurements, are being made pri.artly to aid in site 
selection for .ore detailed observations and analyses. Quality control 
objectives for these data, as well as those collected for health and safety 
purposes, are to obtain reproducible data consistent with limitations imposed 
by measurement methods used. 

Specific procedures to be used for sampling, chain~of-custody, calibration, 
laboratory analyses, data reporting, internal quality control, audits, 
preventative maintenance, and corrective actions are described in other 
sections of this QAPP. This section (5.0) defines goals for the QC effort 
(accuracy, precision, and sensitivity of analyses and completeness, 
representativeness, and comparability) for data from analytical laboratories 
and presents quality control objectives for field measurements. A summary of 
data collection activities and associated data quality objectives is given in. 
Table 4. 

5.1 lEVEl OF QUALITY CQNTROl EFFORT 

5.1.1 Field SamPling Program 
The·quality of data from the field sampling program for laboratory analyses 
will be evaluated through the collection of field duplicates, field and trip 
blanks. Duplicates will be used to assess the combined effects of sample 
collection, handling and analysis on data precision. The genera1 ~:vel of 
effort for all matrices will be one field duplicate per 10 investigative 
s~mples. W~P.re appro~riate 1 fie1rl blanks will be collected at a freq~r~~Y c~ 
one per group of 10 or fewer samples per sample matrix per day. Blank samples 
will serve to check for procedural contaaination or ambient condition$ at the 
site that may result in apparent contamination of samples. Field blanks for 
leachate and groundwater samples will consist of deionized water passed 
through decontaminated sampling equipment. Field blanks for groundwater 
samples requiring filtration (TCl inorganics and indicator parameters) will 
consist of deionized water passed through a decontaminated filtering 
apparatus. 

v 
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A trip blank (consisting of two 40 •1 VOA vials filled with 01 water and 
preservative) will be included with each shipment of samples for volatile 
analysis. The purpose of a trip blank is to assess cross contamination in the 
shipment cooler of samples targeted for volatile organic analysis. Trip 
blanks will not be analyzed unless the field blank shows contamination. The 
trip blank will not be opened, but remain sealed from the time it is taken 
from the laboratory. A shipment is to be considered a shipping unit, i.e. a 
single cooler. 

5.1.2 Laboratory Analysis 
Hazleton 
Analys.is of groundwater, soils and leachate· samples for Target Compound list 
(TCL) organics (see Appendix C for analyte list) will be performed either by 
Hazleton or Compuchem using Contract laboratory Program (CLP) protocols. 
levels of QC effort for these analyses are described in CLP statement of work 
SOW-7/87 or ~est recent. Additional volume of sample will be collected for 
matrix spike/matrix spike duplicate analyses at a frequency of one per twenty 
investigative samples. 

Samples collected from private wells will be analyzed for TCL organics using 
methods described in Appendix E, which provide lower detection limits than CLP 
protocols. Larger volumes of sample media and MS/MSD samples will be 
collected for low-detection-limit analyses (Table 8). As described in the 
method description, these analyses will have a similar level of QC effort as 
CLP protocols. 

Compuchem 
Analysis of groundwater, soils and leachate samples for Target Compound List 
(TCL) organics (see A:·,.'ondb C for analyte list) will be performed either by 
Hazleton or Compuchem using Contract Laboratory Program (CLP) protocols. 
levels of QC effort for these analyses are described in CLP statement of work 
SOW-7/87 or most recent. Additional volume of sample wfl1 be collected for 
matrix spike/matrix spike duplicate analyses at a frequency of one per twenty 
investigative samples. 

Warzyn 
Analyses for Target Analyte List (TAL) inorganics and general water quality 
indicator parameters will be performed by Varzyn using methods specified in 
Appendix F. QC analyses include aatrix spike, laboratory duplicate and blank 
analyses at frequencies summarized in Appendix F. Samples from private wells 
for TAL inorganics analysis will be analyzed using methods providing lower 
detection-limits. These methods and associated levels of QC effort are also 
specified in Appendix F. 
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Physical analyses, including Atterburg limits, grain size, moisture content 
and permeability, will be performed by Varzyn. Methods to be used are 
summarized in Appendix F. level of QC effort will be limited to duplicate 
analyses. 

5.1.3 Field Measurements 
RH 
level of QC effort for field measurement of pH will consist of precalibration 
using two buffer solutions and calibration verification at regular intervals 
(at least every ten samples), as outlined in Appendix G. 

Soecific Conductance 
level of QC effort for specific conductance measurements will consist of 
initial and continuing calibration verification (at least every ten samples) 
usin~ a standard solution of known conductivity, as outlined in Appendix H. 

Geoohysical Measurements 
Test surveys will be conducted using a magnetometer and a Geonics EM-31 or 
equivalent instrument. These test surveys will be used to determine if usable 
data can be obtained in spite of the expected interferences from man-made 
structures. The instruments will be calibrated according to manufacturer's 
instructions. In addition, background calibration measurements will be made 
at the same location prior to each survey, after each four hours of traverse, 
and at the end of each survey. 

This procedure will provide the data replication and verification to evaluate 
natural variations in the magnetic intensity, instrument drift, and/or 
variations due to sensu• orientation. Duplicate readings will be made every 
tenth grid location as a check on the instrument precision. Absolute values 
of the field intensity are not as important as determining the relative 
differences between grid locations, since the purpose of the survey is to 
locate buried anomalies. 

Water Elevation 
Water elevations will be measured using an electronic water level indicator or 
sounding device and fiberglass tape. Both devices make an audible sound in 
contact with liquid and will be used as a basis for measuring depth to 
groundwater. Quality control effort will be limited to averaging repeated 
measures at each measurement location. 
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Level of QC effort for air monitoring and sample screening for the 
photoionization meter (HNU Pl-101) and the Monitox unit will be limited to 
daily calibration. Method of calibration for both instruments are specified 
in Appendices I and 0. 

5.2 ACCURACY, PRECISION.AND SENSITIVITY OF ANALYSES 

The QA objectives of analyses with respect to accuracy, precision and 
sensitivity are to achieve acceptable data based on specified performance 
criteria. Accuracy and precision requirements and method detection limits for 
CLP based analyses are described in CLP Statement of Work SOW 7/87, or most 
recent. These criteria also apply to low-level TCL analyses to be performed 
on samples derived from private wells. 

Accuracy and precision definitions for TAL inorganics analyses, general water 
quality analyses and physical analyses are summarized in table form with 
methods descriptions in Appendix F. Precision of laboratory analyses is 
judged from results obtained from laboratory duplicate analyses. A method 
specific, minimum relative percent difference (RPD), see Section 14 for 
definition) is listed in Appendix F, which will be used for assessing data 
quality. Data accuracy will be assessed based on results of U.S. EPA QC 
reference samples and those of matrix spike analyses. Limits for the former 
are provided with the sample. Minimum percent recovery (see Section 14 for 
definition) is specified in Appendix F. 

In addition to laboratory QC samples, field QC samples will also be collected. 
I 

These will include both duplicate and blank samples. Variability in duplicate 
samples will reflect combined effects of both sampling and analytical error. 
No project specific maximum RPD has been set for duplicate samples. Blank 
samples will be use(f t.o test· for any cross. contam11"~.t~o:1 a~s,r.iat~~i \;.'ith 
sampling activities. Again, no project specific maximum for results of blank 
samples has been established. 

Accuracy of field measured pH will be judged from agreement of instrument 
readings with standard buffer solutions. Agreement with standards will be 
within SS of expected value and field measurements will be made to 0.01 unit. 
Measurement precision will be estimated by periodically (1 per 10 samples) 
making duplicate readings of samples. If the unit fails to calibrate it will 
be replaced. 



I 
l 

1 

1 
i 

J 

QUALITY ASSURANCE PROJECT PLAN 
AMERICAN CHEMICAL SERVICES Rl 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 24 of 38 

Accuracy of the conductivity meter will be assured by daily calibration 
verification with a check standard. If readings vary more than 51 from 
expected values, the unit will be replaced. 

Data needs for geophysical .easurements require the ability to detect 
differences on a consistent relative scale. Hence, in most cases an absolute 
calibration is not required. However, where applicable, instruments will be 
calibrated prior to use or be checked using .anufacturer's suggested test 
procedures to assure proper and consistent operation. 

Accuracy of field instruments (HNu, Monitox) used for sample screening and 
health and safety purposes will be assured by daily calibration •. If units 
fail to calibrate, they will be replaced. 

5.3 COMPLETENESS. REPRESENTATIVENESS AND COMPARABILITY 

Completeness is defined as the proportion of data collected that meet project 
specific acceptance criteria. It is anticipated that at least 951 of the data 
collected will meet acceptance criteria. If required performance criteria are 
not met by performing laboratories, they will reanalyze samples if holding 
times permit. If holding times are exceeded, the performing laboratory will 
inform the Warzyn project manager as soon as po~sible, so that a decision can 
be made to resample or to accept the data with limitations can be made. 
Method of calculation is discussed in Section 14. 

~ Sampling, preservation and analysis methods are designed to provide analysis 
results that are representative of the sample matrix at the point of 
collected. We recognize the potential for considerable spatial heterogeneity 
in parameters .easured at the site. Hence, the degree to which the sampled 
locations represents the population of all potential sampling points cannot be 
~tat~d prPrise1y Consequently, no qu~ntitativ9 expresr~~, ~F 
representativeness is proposed. 

The analysis method used are expected to provide data of comparable or greater 
quality with that previously collected and that which may be collected in 
subsequent project phases. Although data proposed for collected are judged to 
be of acceptable comparability, no quantitative expression of comparability is 
proposed. 
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Specific sampling procedures to be used are documented in the Sampling Plan 
(Appendix B). Containers, preservatives, holding times, transport and storage 
methods are summarized in Table 8 of the QAPP and Table 3 of the Sampling 
Plan. 

Documentation of use of specific procedures in the Sampling Plan will be made 
by initialed entries in the field logs book by the sampling team leader. 
These shall include, but not be liaited to, such operations as decontamination 
of sampling equipment between sa.pling locations. 
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7.0 SAMPLE CUSTODY AND DOCUMENTATION 

field 
Sample docu~entation for field sa.ples will follow chain-of-custody procedures 
including the use of chain-of-custody fonas, sample container tags, custody 
seals, sample identification records and field notebooks. All samples will be 
collected under chain-of-custody procedures. The latter will include sampling 
time, location, tag numbers, sa~Plers, pertinent PID readings, weather 
conditions, and any fi"eld modifications of sampling strategy. Standard forms 
including chain-of-custody record forms, sample labels, sample identification 
record fon~s, and chain-of-custody seals will be •aintained throughout the 
RI/FS sampling activities. 

A copy of the chain-of-custody form to be used is shown in Figure 5. Form 
requirements: 

One form per shipping container 
Carrier service does not need to sign form is custody seals 
remain intact during shipment. 
Use for all samples. 

An example of the chain-of-custody seal to be used for sample shipping is 
shown in Figure 6. Seal requirements: 

Two (2) chain-of-custody seals per shipping container 
attached to the cooler lid to provide evidence that samples 
within have not been tampered with. 
Cover seals with clear tape prior to shipping sample 
containers. 
Record chain-of-custody seal numbers on chain-of-custody 
forms as well as sample identification record forms. 

A copy of the sample label to be used is shown in Figure 7. label 
requirements: 

Each sample container must have a sample label affixed to 
it. Label will specify sample date, parameters for 
analysis and preservative used. 
Record sample label numbers on the chain-of-custody form 
and sample identification record form. 
Use for all samples. 
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An example of the Sample Identification Record Form to be used is shown in 
Figure 8. The form is to provide the .aans of recording shipping and 
tracking information. The form will include. information such as: 

Samp 1 e number 
Sample matrix 
Sample location code 
Sample round 
Chain-of-custody nu~r 
Lab code 
Date sampled 
Date shipped 
Airbill number 
Sample label number 

The documentation accompanying the samples shipped to the laboratory will be 
sealed in a plastic bag taped to the inside of the cooler lid. The lid of 
the sample cooler will be se~urely taped shut prior to shipment. Once in the 
laboratory's possession, sample custody will be the responsibility of the 
laboratory sample custodian. 

Original field notes and field docu.ants will be maintained by Warzyn in a 
final evidence fi1e. Original deliverables for analyses performed by 
Hazleton and Warzyn will also be contained in this file. Format and 
maintenance of the Warzyn's final evidence file are given in Appendix I. 

Laboratory - Hazleton 
Internal chain-of-custody procedures for Hazleton Laboratories and Compuchem 
will follow those described for their respective laboratories in Appendix L. 

Laboratory - Warzyn 
Internal chain-of-custody procedures for Warzyn's laboratory are as follows. 
Samples are delivered to W?>"7,Yn'~ ht>rtrat'>ry •!!'"."'"" ,.!).:!~ ... ·~f-c•tstr··1y. A 
designated sample custodian accepts custody of the shipped samples and 
verifies that the chain-of-custody seals have not been broken. The sample 
custodian reviews the information on the sample tags/labels with that on the 
chain of custody records. Pertinent information as to shipment, pickup, 
courier, etc., is entered in the remarks section. The custodian then enters 
that sample tag/label data into a bound logbook which is arranged by project 
code and station number. The sample custodian must acknowledge receipt on 
the chain-of-custody form. Any comments pertaining to the shipment should be 
made under "Remarks". 
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The sample custodian will use the sample tag/label as identification 
information to assign a unique sequential laboratory number to each sample. 
This laboratory number is entered on the chain-of-custody fona. The 
information is logged on to the laboratory logbook. The sample custodian 
will transfer samples to the proper analyst or store the sample in the 
appropriate refrigerator. The chain-of-custody and testing request forms are 
forwarded to the laboratory supervisor. 

The laboratory is a secured area with strict li•ited access. Data files and 
doors are locked daily. laboratory personnel are responsible for the care 
and custody of samples from the time they are received until the sample is 
returned to the custodian or refrigerated. 

When sample analyses and necessary quality assurance checks have been 
completed by the laboratory and sample holding times are exceeded, the unused 
portion of the sample will be disposed of properly. Identifying tags, data 
sheets, and laboratory records shall be retained as part of the permanent 
documentation of the project and forwarded to the Warzyn Engineering Inc. 
Project Coordinator for inclusion in the evidentiary file. 
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Calibration of pH and specific conductance meters are detailed in Appendices G 
and H, respectively. Standard solutions will be used to calibrate the 
instruments at least every ten sa~les. 

Calibration of the HNu PI-10 (photo1onization meter), will follow procedures 
recommended by the manufacturer (see Appendix I). The HNu will be calibrated 
to read in benzene equivalents at the beginning of each working day using 
calibration gas (isobutylene) supplied by HNu. 

Calibration of the Organic Vapor Analyzer (OVA) will follow the procedures 
outlined in Appendix J at the beginning of each day of use. 

HCN Monotox detectors will be checked for accuracy each working day prior to 
use (Appendix 0). If the detector fails to calibrate, it will be replaced. 

Instruments used for geophysical survey will be calibrated or will undergo 
internal systems checks, as appropriate, prior to use using methods 
recommended by the manufacturer. Background calibration measurements will be 
made prior to each survey, after four hours, and at the end of each survey. 
These measurements will be made at the same location to provide •closed loops• 
of data values. 

Laboratory Ca 1 i brat i o·· 
Procedures and frequency of calibration of laboratory instruments are detailed 
in A!'oencii c:es F, F, and the CI.P State~"!t of Work SOW 7/87 ( ~· ,, .... ,~t rccerot 
version.) 
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Samples analyzed by Hazleton for Ttl volatiles, se.i-volatiles, and pesticides 
(see Appendix C for analyte list) will follow CLP protocols outlined in the 
CLP Statement of Work SOW 7/87 (or most recent version). Samples from private 
water supply wells analyzed by Hazleton for organic parameters will follow the 
procedures outlined in Appendix E for analysis and calibration. 

9.2 WARZYN 

9.2.1 Analytical and Calibration Procedures 
Samples analyzed by Warzyn for TCL inorganic parameters (see Appendix C for 
analyte list) will follow the CLP protocols outlined in the CLP Statement of 
Work SOW 7/87 (or most recent version). 

Samples analyzed by Warzyn for indicator parameters will follow the procedures 
outlined in Appendix F. 

Samples analyzed by Varzyn from private wells for inorganic parameters will 
follow the procedures outlined in Appendix F. 

Samples for geotechnical analysis analyzed by Varzyn will follow the 
procedures outlined in Appendix F. 
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Internal quality control procedures are an integral part of the analytical 
methods and are, therefore, discussed in detail in the descriptions of the 
analytical procedures (CLP Statement of Work SOW-7/87 (or most recent version) 
and Appendices£ and F). 

The overall objectives of the internal quality control checks are to verify 
the established precision, accuracy and integrity of the methodology and to 
support the technical validity of the data. Where appropriate, internal 
quality control checks for other than CLP-based analyses will include method 
blanks, laboratory duplicates, laboratory control spikes, and matrix spike 
analyses. Required frequency an~ performance criteria for these analyses are 
listed with method descriptions in Appendices E, F, and in the CLP SOW-7/87 
(or most recent version). 
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11.0 DATA REDUCTION, VALIDATION AND REPORTING 

Hazleton or Compuchem - TCL Organics bv CLP Reporting 
Specific procedures for the identification, quantification and reporting of 
sample parameters for EPA TCL organics are covered in the CLP Statement of 
Work SOW-7/87, or most recent. Validation of data will be performed by Warzyn 
using Technical Directive Document No. HQ-8410-01, laboratory Data Validation, 
Functional Guidelines for Evaluating Organics Analyses, February 1988. 

Hazleton - TCL Organics by Specified protocols CAooendix El 
Specific procedures for identification and quantification are presented with 
the method description in Appendix E. Results will be reported using the 
reportables format described in CLP SOW-7/87, or 110st recent. Data validation 
will be performed by Warzyn using guidelines in Technical Directive Document 
No. HQ-8410-01. 

Warzyn - Metals. Indicator Parame"ter and Phvsical Anahses 
Procedures to be used in translating instrument output to concentrations·of a 
target analyte are documented with methods descriptions in Appendix D. Data 
transfer procedures within the laboratory through release of th·e data to the 
user is described in Appendix l. 

Data deliverables for metals will follow ClP format as described in Statement 
of Work SOW 7/87. Data validation will be performed by Warzyn using 
guidelines provided in laboratory Data Validation, Functional Guidelines for 
Evaluating Inorganics Analyses, November 1985. 

Deliverables for general water quality indicator parameters will include raw 
data, results of calibration standards, duplicates, blanks matrix spikes and 
!)erfc-riT'~nce evaluation samples. The reporting f,.,rm:-+ tn f)e u~Pct i~ 

unspecified. Data will be validated by Warzyn using performance criteria 
tabulated in Appendix F for each analyses. If performance criteria are met, 
data will be considered of acceptable quality. If performance criteria are 
not met, data will be considered estimated or unusable. 
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12.0 PERFORMANCE AND SYSTEM AUDITS 

External Ayd1ts 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 33 of 38 

The Region V CRL will audit perfor.ing laboratories as a basis for approval or 
disapproval of the laboratory for requested analyses. Performance audits are 
to be •ade as specified in the appropriate CLP SOW for analyses by CLP , 
protocols. External performance audits for non-CLP analyses are implemented 
through analysis of EPA quality control reference standards, which are used in 
the evaluation of data quality. 

External audits of field activities may be performed by the EPA Region V RPM 
and/or an oversight contractor. 

Internal Audits 
Internal audits of field and laboratory activities are the responsibility of 
Warzyn. For subcontracted laboratories, audits will be accomplished through 
the use of blind samples. For laboratories used on a regular basis, these 
samples will provide a long-term indication of data quality. Internal audits 
of Warzyn's analytical laboratory will be performed using procedures described 
in the audit SOP located in Appendix L. The purpose of the internal 
laboratory audit is to evaluate and document adherence to analytical 
procedures described in the QAPP. 

Internal field audits will be accomplished thorough unannounced site visits. 
The purpose of the field audit will be to evaluate and document adherence to 
procedures described in the QAPP. The audit will include field activities, 
sample tags and chain-of-custody forms, field notebooks and sampling and 
decontamination methodologies. A description of the audit to be performed is 
included in Appendix L. 

A summary of results of audits will be included in scheduled progress reports. 
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13-.0 PREVENTATIVE MAINTENANCE 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 34 of 38 

Preventative maintenance procedures for field instrumentation are detailed in 
instrument manuals in Appendices G through J, M, N and 0. 

Maintenance procedures for laboratory instrumentation and equipment associated 
with CLP protocols are referenced in the CLP Statement of Work SOW-7/87 (or 
most recent version). The method descriptions found in Appendices E and F 
contain preventive maintenance procedures for instrumentation and equipment 
associated with the laboratory analysis. 
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REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 35 of 38 

14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION, 
ACCURACY AND COMPLETENESS 

Assessment of accuracy, precision and completeness for analyses based on CLP 
protocols will follow specifications stated in the CLP Statement of Work 
SOW-7/87. Accuracy and precision definitions for analysis of water samples 
for general water quality and private water supply well parameters are 
specified in the method descriptions found in Appendices E and F. 

Assessment of accuracy, precision and completeness of analytical data is based 
on the acceptable result of QC samples. Where appropriate these include 
blanks, duplicate samples, laboratory control spikes and matrix spike 
duplicates. 

Method, field and trip blank results are expected to provide a measured value 
that is less than or equal to the reported detection limit. 

Field and laboratory duplicate sample results are assessed based on relative 
percent difference (RPD) between values, using the following equation: 

OJ - D2 
RPD • ---------- x JOOI 

(OJ + D2)/2 

D1 • first sample value 
D2 • second sample value (duplicate) 

Laboratory control spikes results are assessed based on the percent recovery 
(%R) of fortified analytes. Percent recovery is calculated using the 
following equation: 

Qd X JOO% 
%R • ----------

Qa 

Qd • Quantity determined by analysis 
Qa • Quantity added to sample 

Matrix spike/matrix spike duplicate data are assessed based on recovery of 
fortified analytes using the following equation: 
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(SSR - SR) 
MatrixSpike Percent Recovery • --------- x 1001 

SSR • Spike Sample Results 
SR • Sample Result 
SA • Spike Added 

SA 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 36 of 38 

Relative percent· difference (RPD) between the matrix spike and matrix spike 
duplicate is calculated using the following equation: 

Dt - 02 
RPD • ---------- x 1001 

(Dt + 02)/2 

D1 • fi.rst sample value 
D2 • second sample value (duplicate) 

Data completeness is the percentage of data meeting acceptance criteria. It 
is calculated using the following equation: 

Nl 
Completeness • -- x 100 

N2 

Nt • Number of Acceptable Observations 
N2 • Total Number of Observations 
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15.0 CORRECTIVE ACTION 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 37 of 38 

A Quality Control audit will be conducted for the combined Phase I and II 
data. The U.S. EPA RPM will be notified of the quality control audit results 
in writing when the audit is complete if there have been delays or if there is 
less than 951 completeness (including estimated or unusable data). Warzyn and 
the U.S. EPA QAO will be responsible for developing and initiating corrective 
actions, which might include: · 

• Re-analysis of the samples, if holding time criteria permits; 
· Resampling and re-analysis; 
• Evaluating and ~mending sampling and analytical procedures; and 
• Accepting data, acknowledging level of uncertainty. 
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REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 38 of 38 

16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Technical memoranda will be produced and subMitted to the Agency ai the end of 
the Phase I investigation. The memoranda will detail field procedures and 
field methods, present site data, and include a quality assurance section. 
The final RI report will contain separate sections that summarize data 
quality. 
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TABLE 1 
GROUNDWATER CHARACTERISTICS 

ComPound 

Benzene 
Toluene 
Vinyl Chloride 
Chloroethane 
Ethyl benzene 
1,2 Transdichloroethylene 
Methylene Chloride 
1,1 Dichloroethane 
1,2 Dichloroethane 
1,2 Dichloropropane 
Trichloroethylene 
Phenol 
2,4 Dimethylphenol 
bis {2-Chloroethyl) ether 
1,1,1-Trichloroethane 

Range Cma/1 ) 

<0.005-291,2 
ND-351 
<0.005-362 
<0.005-9801 
ND-101 
<0.005-341 
<0.005-2.22 
<0.005-1.32 
ND-0.672 
ND-0.742 
ND-0.0392 
ND-0.751 
ND-0.141 . 
ND-3271 
<0.005-1.11,2 

1 Ecology and Environment Well Sampling Results, November 3, 1982. 

2 

3 

Phase I Report, Preliminary Hydrogeological Assessment, American Chemical 
Services, Colfax Avenue, Griffith, Indiana, AlEC Associates, 1/15/86. 

NO • Not Detected 
mg/1 • milligrams per liter 

[WP3] 
251 QAPP 
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TABLE 2 
LEACHATE/SURFACE VATER CHARACTERISTICS 

Compound 

Naphalene 
Phenol 
D1ethylphthalate 
Phenenthrene and Anthracene 
01-n-butylphthalate 
bis (2-ethylhexyl) phthalate 
bis (2-chloroethyl) ether 
Dimethyl phthalate 
(2-ethhoxy) ethyl acetate 
2-(hydroxymethyl)-1-pentanol 
trimethyl-2-cyclohexen-1-one 
n-methyl-2-pyrrolidone 
1-(2-but oxyethoxy) ethanol 
2-ethylhexanoic acid 
methylphenol (2) 
ethylphenols (3) 
dimethylphenols (3) 
pentylphenol 
methoxytrimethylphenol 
dimethyl benzenedicarboxylate 
2,2,4-Trimethyl-3-cyclohexene 
-!-methanol 
2-(2-methoxy-1-methylethoxy) 
-!-propanol 
1,1-oxybis-2-chloroethane 
3,3-5-trimethylcyclohexene 
Benzene 
Ethyl benzene 
Toluene 
TOX 

[WP3) 
251 QAPP 

Range ( ug/1 ) 

<0.1 - 29l 
1.1 ..; 351 

<0.4 - 101 
<1 - 0.11 

0.4 - 211 
5.4 - 51ol 

<0.1 - 3ool 
<0.1 - 2,3001 

NO- 17,0001,3 
NO - 4o,ooo1,3 
NO - 36,ooo1,3 
NO - 11 , 000 l, 3 
NO ~ 6,8001,3 
NO - 4,1001,3 
NO - 57,ooo1,3 
NO - 5s,oool,3 
NO - 15,0001,3 
NO - 4 , 1 00 1 , 3 
NO - 11, oool, 3 
NO - 5,3001,3 
NO - 1,7001,3 

No - 5oo1,3 
NO - 531,3 
NO - 4601,3 

16501,3 
302 
13402 
57402 
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Metal/Cyanide 

Cadmium 
Chromium 
Nickel 
Lead 
Mercury 
Cyanide 

Notes 

TABLE 2 (Continued) 
SURFACE WATER/LEACHATE CHARACTERISTICS 

Range C ug/1 ) 

< - 1841 
<5 - 2541 

<30 - 5441 
<30 - 2821 

<0.1 - o.81 
<5 - 961 

1 Organic Analytical Results for samples collected at American Chemical 
Services and Griffith Landfill, GrHfith Park, Indiana, May 9, 1980, u .. s. 
EPA, CRL, Organic Laboratory sect ion, 6/13.80. 

2 Letter: ATEC Associates to L. Rundio, May 2, 1986 transmitting results 
from March 1986 Sampling. 

3 Tentatively Identified Compounds (TIC) 

4 ug/1 • micrograms per liter 

[WP3] 
251 QAPP 
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TABLE 3 
SEDIMENT CHARACTERISTICS 

Comooynd 

Phenol 
Isophorone 
Napthalene 
Flourene 
Phenanthrene and Anthracene 
01-n-butylphthalate 
b1s (2-ethylhexyl) phtholate 
butylbenzylphthalate 

methylnapthalenes 
d1methylnaphalenes 
d1pheylenther 

Metals/Cyanide 

Cadmium 
Chromium 
Nickel 
lead 
Mercury 
Cyanide 

ug/kg • micrograms per kilogram 
ug/g • micrograms per gram 

Rangel Cyq/kql 

<1400 - 26 
<700 - 6.2 
21 - 12,000 
<7,400 - 1,000 
26 - 1,400 
11 - l, 100 
71 - 110,000 
117 - 8,300 

NO - 32,ooo2 
ND - 22,0002 
ND - 3,8002 

Rangel (ugfg) 

<0.2 
8 - 11 
5 - 9 
14 - 15 
.036 - .049 
<0.3 

1 Organic Analytical Results from samples collected at American Chemical 
Services and Griffith landfill, Griffith Park, Indiana, May 9, 1980. 
U.S. EPA, CRL, Organic Laboratory Section 6/13/80) 

2 Tentatively Identified Compounds (TIC) 

[WP3] 
251 QAPP 
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Survey Site 
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Surfec:e Water Survey 
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TABLE 4 

SITE INVESTIGATION ACTIVITY ~y 

Anticfpeted llultaer 
pstcrJP'fCI) Utflllftlqn of Ptta of lnyntfutfY' Swl. 

A ....wv guide wt ll be 
•tablfahed for the site 

Iurvey property -..ri .. 

G.....t elewtfon at 
grid points 

Estebl fah the locatiON 
of property ._..rl• 

Fe .. tbflfty of geophysical Site df .. r ... with 
tec:hni~ wf ll be evalueted. -loua areea •rked 
If f ... tble, a site survey 
uafl'll a applicable Mthod 
wf ll be perforwad. 

1) Location Md elewtfON 
of ....,u,. points 

2) Ground control elewtfON 
for .....tiel a.cttvttt .. 

3) G.....t control for geophysical 
SUI'Y'Y 

1) Define ACS, lrtfftth Landfill 
Md C.fca Drua (Paa.y Corp) 
-..rf• 

2) Identify appreprlate pertf• 
for site accees 

3) ldantfty ...,..,.,, of property 
that -.y be cont•fneted or 
contain hazardOus ... ste 

1) Locate areas of possible ~ 
drul eli apoaal 

2) Ffnelfze aofl borf"' Md 
..,itortr~~ ... u locatiON. 

~rks wf ll be •tab
l I shed at 12 surface .,.ter 
locatiON on site. 

Reference alewtfON for 1) ~ the relationship 
.,.ter leY'l ..ur--.ts betwean surface .,.ter Md 

groundwater. 
2) Det.,.frw If •rah a ..... are 

dfacNI'I8 areas or rochal'l8 
aourcn. 

Pe,....,H tty testh'll will be Estf•t• of upper aquifer 1) Data wf ll be used .. lf11Ut to 
perforwad at these locatiON per.ebfl tty. ,......_tar flow .odels. 
In the upper aquifer. 

Forty pfeza.eters wf ll be Water tebla elewtfON 
Installed In the first 
s•turated unit encountered 

( ( 

· 1) Data will be used to ff1:11,1t to 
groundwater flow .odels 

0 

0 

0 

0 

0 

0 
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ActivitY 

Effluent se.pltna 21., LA 

Perimeter Well Met 28.2 LA 
Leachate Yell se.pl t ng 

Surface Water Met 21.3 LA 
Sed i 111ent Sellpl f ng 

sot l Borfnp. Tnt 3A.1 LA 
Pits Met SUrfece 
Soil Sa~~pl ing 

Well Installation 4A.2 LA 
and Aqul fer Testing 

On-site well Met 4A.3 LA 
Private Well Sa.ples 

- - -- - - -( 
0 c 

TABLE 4 (Continued) 
SITE INVESTIGATION ACTIVITY SUMMARY 

Anticipated Wulber 
De!Ctletlon Utilization of Data of lnyattptfye S.ln 

FCU' Nllpln of ACS ... te 
stre• will be obtained for 
8Nilysts. 

S...,les wf ll be collected 
fr• 6 parf•ter wella Met 
4 leachate heed wella. 

Surfece water and Hdl..,t 
wf ll be aa~~pled at 11 
locations. 

Bofl HIIIPles will be 
collected fra. the soil 
aurfece Met fn •aoctation 
wfth test pfts and aofl 
borlnp. 

PerwHbfl f ty testing wfll 
be perfor.ed at 4 locations 
In the upper aquifer and 4 
locations In the lower 
aquifer 

Up to 18 gr«.n:MMter and 10 
private wells will be 
a.-pled 

eonc.ntratlons of EPA TCL 1) Ewluate ACI .,..teat,_ • 
and TAL par .. tera and a potential 8CU'C8 of 
Hlected Indicator cent•lnatlon. 
par-tars 

Concentrations of EPA TCL 
and TAL par-tara and 
aelected Indicator 
par-tars 

Concentrations of EPA TCL 
and TAL per-tara 

Concentrations of EPA TCL 
and TAL par-tara 

Eatt .. tn of aquifer 
pe,..ablltty In both 
upper and lower aquifer 

Concentrations of EPA TCL 
and TAL par-tera and 
selected Indicator 
par-tars 

1) Charectertze leachate as a 
potential cent•tnant 8CU'C8 

2) PrOYtde preliMinary Indication 
of cont•fnatfon fn the upper 
aquifer for uae fn PhaH II 
plMnlng. 

1) DeterMine if aurface drainage 
water or eroding Hdf..,ts are 
a potential cont•lnant Mitratfon 
risk 

1) EY'luate location and nature of 
... te dlapoul at auapected 
... te dfapoul locations 

2) Eatt .. te extent to Witch 
constituent• .ay be •ltratfng Into 
edjecent soils 

1) l,.,ut to cont•lnant tr-.port 
.. l 

1) Further ex.fna cont•lnatfon In 
the upper aquifer 

2) Ex•tne for cont•fnatfon In the 
lower aquifer 

3) Ex.lne for potential cont•lnatlon 
of private water supply wells 

4U 

10 LA 

11LA 

48U 

0 

28LA 



ActivitY 

Additional SoH 
lallpl ing 

!211!= 

--

41 

IM • In-Situ Meaaur..-nt 
LA • L~retory Analysis 

[\o'P]] 

251 QAPP 

LA 
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TABLE 4 (Continued) 

SITE INVESTIGATION ACTIVITY SUMMARY 

Anticipated lblber 
o•rtPSton Utlllzettqn of pete of lnmttgtiD ssln 

Up to 20 soil S811pl" ere 
anticipated In PltaM II 

( 

Concentretlona of EPA TCl. Ewluate ut.,t of cont•frwtton 
end TAL per-sere. 

( 

20LA 
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TABLE 5 
SUMMARY OF PHASE I SOURCE CHARACTERIZATIOfll 

SAMPLING AND ANALYSIS PROGRAM 

No. of 
I f'N'Htf getf ve No. of 

-
( 

S•le MttrfX 1 beboratory Ltborttory Ptrwtm2 l!!!l!1a Fftld PWllcttn 

W.ste Pita Hazleton TCL Volatfln 6 1 
Hazleton TCL s .. t•¥olatlln 6 1 
Hazleton TCL PCB/Pntfcfdn 6 1 
Warzyn TCL Metals 6 1 
W.rzyn Cyanide 6 1 

Natural Sot la Hazleton TCL Volatlln 6 1 
·Waste Pit Hazleton TCL s .. t·Volatlln 6 1 

Hazleton TCL PCB/Pntfcfdes 6 1 
W.rzyn TCL •tala 6 1 
Warzyn Cyanide 6 1 
W.rzyn Volatile lnldue 6 1 

\lute Borings Hazleton TCL Volatlln 8 1 
Hazleton TCL S..f·Volatfln 8 1 
Hazleton TCL PCI/Pntfcldes 8 1 
W.rzyn TCL Metals 8 1 
W.rzyn CyMfde 8 1 

Natural SOf ls Hazleton TCL Volattln 8 1 
-waste lorfngs Hazleton TCL S..f·Yolatfln 8 1 

Hazleton TCL PCB/Peatfcldn 8 1 
W.rzyn TCL Metals 8 1 
w.rzyn Cyanide 8 1 
Warzyn Volatile lnidue 8 1 

Soil Areas Hazleton TCL Volatf ln 8 1 
Hazleton TCL S..f·Yoletfln 8 1 
Hazleton TCL PCB/Pntfcfdn 8 1 
W.rzyn TCL Metals 8 1 
W.rzyn CyMide 8 1 

Soil Borings Hazleton TCL Volatiles 12 2 
Hazleton TCL s .. t-Volatfln 12 2 
Hazleton TCL PCI/Pntfcfdes 12 2 
Warzyn TCL •tala 12 2 
Warzyn Cyanide 12 2 

!!2!!!. 
1 Samples will be considered low or llledfu. concentration. 
2 See Appendix B for TCL Analyte l fats - also up to SO tentatively fdentfffed c~. 
3 Semple nuiiCers do not reflect the edditlonel volu.es required for Mtrb spike/Mtrfx 

spike duplicate analysis. 
4 Field and trip blanks are not required for soil/waste samples. 

- --

No. of Metrfx Spfke/S 
l!!trfx lplk! Mllcttn 

1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 

5 Qualitative screening with HNu or OVA will be done for investigative and duplicate S8111ples only. 

- - - -

Total No. 
ofJwpln 

8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
9 
9 
9 
9 
9 
10 
10 
10 
9 
9 
9 
10 
10 
10 
9 
9 
14 
14 
14 
14 
14 
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TABLE 6 
SUIWtY OF SITE CIIARACTEIIZATIOII UMPLIIIG AND ANALYSIS PIOGIM 

lo. of Mltrfx lpfke/(4) 
SMpleC1) L8boratory Study(]) l.weetf .. tfve lo. of Field lo.of Mltrfx Spike Total lo. of 
Matrix Llboratoa Ptr•ttn<2.5, £!!.Ill swln DsRlfljltM Ffelcf ll ... Pwttsesa '"'" 
Greu1dwllter Hazleton TCL Volatfln 1 6 1 1 1 ' 2A 1a 2 2 2 24 

21 • • 
Hazleton TCL s .. I-Volatlln 1 6 1 1 1 9 

2A ,. 2 2 2 24 
21 • • 

Hazleton TCL PCI/P!Stfcldee 1 6 1 1 1 9 
2A 1a 2 2 2 24 
21 • • 

Werzyn TCL Metals CDisaol¥ad) 1 6 1 1 0 a 
2A 1a 2 2 0 22 
21 • • 

Werzyn TCL Metals (Total), TSS 1 2 1 0 4 
2A 5 1 0 7 
21 • • 

Werzyn Cyanide (Filtered) 1 6 1 1 0 a 
2A 1a 2 2 0 22 
21 • • 

Wllrzyn Chloride, Alkellnfty, 1 6 0 a 
SUlfate 

2A 11 2 2 0 22 
21 • • 

warzyn -..onta, lltrete·lftrfte, 1 6 1 0 a 
TOC, COO 

tA 1a 2 2 0 22 
21 • • 

Werzyn Total Dlssol¥ad SOl Ide 1 6 1 1 0 a 
2A ,. z 2 0 22 
2B • • 

Surface Water Hazleton TCL Volatf ln 1 11 2 2 2 17 
Hazleton TCL S..I·Voletlln 1 11 2 2 2 17 
Hazleton TCL PCB/Pntlcldee 1 11 2 2 2 17 
Warzyn TCL Metals (Total) 1 11 2 2 0 15 
Warzyn Cyanide (Unfiltered) 1 11 2 2 0 15 
Warzyn Chloride, Alkalinity, 1 11 2 2 0 15 

Sulfate 
Warzyn ~le, Nitrate-Nitrite, 1 11 2 2 0 15 

coo 
Sediment Hazleton TCL Volatiles 1 11 2 2 16 

Hazleton TCL Semi-Volatiles 1 11 2 2 16 

( 



.___. - - - - - - - - - - - -( ~' ) C_,. ( 
(~ 

TABLE 6 (Continued) 
SUMMARY OF SITE CHARACTERIZATJOtl SAMPLING ANI). AJW.YSIS PIOGRM 

No. of tt.trfx Spfke/C4) 
Se~~~pte<1> Laboratory stuctv<3> Jnvntfgatfve No. of Field No. of Matrix Splta Total No. of 
!!!1d! Ltboratorx Par .. tera<2,5> f!!U! §wln Duplfgtn field llrit Pypltgse S.ln 

Hazleton TCL PCB/Pntlcfdn 1 11 2 2 0 15 
W.rzyn TCL Metal! 1 11 2 2 0 15 
warzyn Cy8nlde 1 , 2 2 0 15 

Private Hazleton TCL Volatfln 2 10 1 1 1 13 
Yells Hazleton TCL s .. t•Volatfln 2 10 1 1 1 13 
(low Hazleton TCL PCB/Pnticfdn 2 10 1 1 1 13 
Detection warzyn TCL Metals (Total) 2 10 1 1 0 12 
L fllf ~s) Warzyn Cyanide (Unf ll tered) 2 10 1 1 0 12 

Warzyn Chloride, Alkalinity, 2 10 1 1 0 12 
Sulfate, 

warzyn ~Ia, Nltrate·Nftrfte, 2 10 1 0 12 
ceo 

Leachate Hazleton TCL Volatfln 1 4 1 1 1 7 
Yell! Hazleton Ttl S..i·Volatfln 1 4 1 1 1 7 

Hazleton TCL PCI/Pntlcldn 1 4 , 1 1 7 
Wllrzyn TCL Metal! (Total) 1 4 1 1 0 6 
Wllrzyn Cywtfde (Unfiltered) 1 4 1 1 0 6 
Wllrzyn Chlortd!, Alkeltntty, 1 4 1 1 0 6 

SUlfate 
warzyn ~fa, Nftrate·Nftrfte, 4 0 " ceo, TOC 
Wtrzyn TDS, TSS 1 4 1 , 0 6 

ACS Effluent Hazleton TCL Volatfln 1 4 1 1 1 7 
Hazleton TCL S..I•Volatfln , 4 1 ' 1 7 
Hazleton TCL PCI/Pntfcfdn 1 4 1 1 1 7 
Warzyn TCL Metal! (Total) 1 4 1 1 0 6 
warzyn Cyanide (Unf I l tered 1 4 1 1 0 6 
Warzyn Chlorfd!, Alkalinity, 1 4 1 1 0 6 

SUlfate 
warzyn ~fa, Nftrate•Nftrfte, 4 1 0 6 

ceo, TOC 
Warzyn TSS, TDS 4 , 1 0 6 

Geotechnical Warzyn Atterberg l fait! 18 0 0 0 18 
Sampln·Wells Warzyn Particle Size 18 0 0 0 18 

Warzyn Coefficient of 18 0 0 0 18 
Peraeabflfty 

Warzyn Catton Exchange tapecfty 1 18 0 0 0 11 
Warzyn Moisture Content 1 18 0 0 0 18 



- - - - - - - - -
() 

TABLE 6 (Continued) 
SUMMMY OF SITE CIIARACTERIZATIOI SAMPLING AIID AIIALYIIS PROGRM 

Notes 
1 S8111pl" will be canaldered low or .ediUI conc.,tratiOrl. 
2 SH Appendix B for TCL analyte l lsts, also up to 30 t.,tatlwly Identified CCIIIIpCU'dl. 
3 The star C*) lndlcat" that the IUIIber of S8111ples and epeclflc ,_r-ten will be detel'lllniCI 

fra. Ph ... 1 and 2A results. Prel l•lnary ..... ...,t lndlcat• that up to 9 wells wtll be 
a8111pled for the COIIIplete TCL, and the r-lnlng rullber will be S8111pled for a recllced 
per-ter list. Also note that Ph ... ZA S8111ple rullber Is 1lwn" the expected .ul-. 

4 S8111ple n&lllbera do not reflect the additional volu.e of S8111pl" r-..lred for •trfx 
spikes and .. trlx spike duplicate analysis. 

5 Te~~perature, pH and specific ~tance ... ur.-nts will be tat., In the field for 
~ S8111pl ... ca.lttattw scr..,tng with the llllu or WA will be perfor..t on solid S8111pl ... 

( 

- - - - -
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ActivitY 

Estebl fah ertd b«nntrin 11.1 

SUrvey Site loundtriea 

Geophysical Survey 

Surface water SUrvey 

Netr SUrface Hydreutfc 
Properties 

lnatell pieza.eter grfd 

Effluent Sa.pling 

Peri.eter end Privett 
Well SM!plfng 

Surface Water end 
Sediment Sllq)l ing 

11.2 

1C 

1D 

ZA.:J. 

2A.4 

28., 

28.2 

28.3 

- - - - - - - - -( 
(--.~) 

./ 

TABLE 7 
SUMMARY OF DATA GENERATING ACTIVITIES 

AND ASSOCIATED DAlA QUALITY OBJECTIVES 
AMERICAN CHEMICAl SERVICES SITE 

U!e of Dttt 

Eattbl ish locttfon of HIIIPl tng pointe ..t tround control 
elevationa for geophysictl aurvey ..t r.-ditl tctiona 

Define property b«nntrln 

Aid In dete~Winlng tfiiiPllng locttlona 

Ex•lne the relttfonthlp bet"'"" aurftce ..t t~tera 

l...,ut to fl011 .odel 

l...,ut to fl011 _., 

Evaluate ACS waate ttrea.a 

Chtrecterize neture of potentlel aource 
..t extent of cont•lnetlon 

Evaluate aurftce weter end aec:tt.nt as cont•f'*'t 
transport routu 

( 
i;fi·) 
~ 

Rttt QUilJsy C!bltctfm 

Vertlctl elevettone within !0.01 foot 
Korhonttl ditttneft within !0·1 foot 

Vertictl elevetione within !0.01 foot 
Horizonttl dftttnen within !0· 1 foot 

Obttin conelatent reletlve differencea 
MDnt a-.pltng locettone 

Vertical elevetiona within !0.01 foot 
Horlzonttl dltttnen within !0· 1 foot 

fatl•t• of .......-fifty to within en 
order of -.nitudt of tctuel 

Vertfcel elevetfona wfthfn !0.01 foot 
Morizontel locetlont wfthin !0·1 foot 

Identify COIIIp9Widt preaent. Meet 
perfo!Wtnee criterft for TCl oreenica 
u tttted fn CLP SOW 7/87 Cor _,.t 
recent). lll!!t perfOIWtnee crfterte 
for fnorpnlca ..t fndicetora tt 
apecffl ed f n Append I X F. 

I dent f fy CCIIIIf*l1dt pr!ttnt. Meet 
perfOIWtnee crfterlt for TCL orpnfca 
u attted In ClP saw 7/87 (or _,.t 
recent). Meet perfo~Wtnee crfterte 
for fnorpnfca ..t fndfcttora tt 
apecffled In Appendtx F. 

1 dent f fy cCIIIPOU"dt preaent. Meet 
perfo~Wtnee crtterfe for TCL Ol'ltnics 
u attted fn CLP saw 7/87 (or_,., 
recent). Meet perfOIWtnee criteria 
for lnorpnlct ..t lndlcttora ea 
specified In Appendix F. 

-- -



- -

Aet lyJty 112... 

Soil Borings, T•t Pits 3A.1 
8nd Surf.ce Sofl S11111plfng 

Well lnetallatfon 8nd 4A.2 
Aquifer Testing 

On·Site Well 8nd Private 4A.3 
Well S~~~pln 

Additional SoH Slllllplfng 48 

[WP]] 

251 QAPP 

- - - -- - - - -

Utt of Data 

() 
TA8LE 7 (Continued) 

SUMMARY Of DATA GENERATING ACTIVITIES 
AND ASSOCIATED DATA QUALITY OBJECTIVES 

AMERICAN CHEMICAL SERVICES SITE 

Eveluate locetfon 8nd neture of WHte dfepoud of on site 

Ex•tne neture 8nd extent of cont•fnatton In upper 8nd 
lower equifer 

Eveluate extent of cont•inatfon 

( 

Rata Clyllfty Qbltetlm 

Jcllntf fy CCIIIIfiCIU"dl preeent. Meet 
~forw.tce crfterfe for TCL Of"'lftfcs 
n stated In CLP SOW 7117 (or .. s 
recent). Meet perforw.tce crftel'la 
for lnortenlcs 8nd Indicators .. 
specified In Appendix F. 

Eatf•te ......-flfty to wftftfn 1n 
order of -.nttude of .ctual 

Identify CCIIIIfiCIU"dl preeent. Meet 
perf~e crlterfe for TCL oreenfcs 
es stated fn CLP SOW 7/17 (or _.t 
r.cent). Meet perf~• crftel'le 
for inortenlcs end lndlcetors " 
specfffed In Appendix F. 

IdentIfy CCIIIIPO'f'ds preaent. Meet 
perforw.tce crtterfe for TCL o,......tcs 
u steted fn ClP SOW 7117 (or _.t 
recent). Meet perfw.nce crfterfa 
for fnortenlcs 8nd Indicator• u 
specfffed In Appendix F. 

( 

- -
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Anelxsis 

WATER AND LEACHATE 
Low Concentration <Orpenlctl 
S.i·Volatfles 

Volatiles 

Low Concentration <lnotlfDica> 
Metals Ctr~ter) 

Metels Cleechete, aurfece weter 
end private weter IUPPlY wells) 

Cyanide 

Other Analysis 
Chlorides, Alkalinity 
Sulfate 

Total Organic Carbon, ~ia, 
Nftrate·Nftrfte, CheMical 
Oxygen Demand 

Total Dissolved Solids 
Total suspended Solids 

- -- - - - - - - - -( ( 

TABLE 8 
SAM'LE QUANTITIES, IOTTLES, NESEttVATIVES AND PACKAGING 

FOR WATER, SEDIMENT AND LEACHATE SAMPLES 

Bottles tnd Jers 

Two 1·llter .-ber 
bottle (teflon-lined 
cap) 

Two 1·llter !lllber 
bottle (teflon·lfned 
C!piJ) 

Two Cthr!! for private 
wells) 40·•l volatile 

·organic analysis 
(VOA Yf!ll) 

One 1-l Iter high dlnllty 
polyethylene bottle 

one 1-lfter high deMity 
polyethylene bottle 

One 1-lfter high dlnlfty 
polyethylene bottle 

One 1·lfter high dlnllty 
polyethylene 

One 1·liter polyethylene 
high density bottle 

One 1 ·lfter polyethylene 
high density bottle 

Presemtlon 

Iced to 40c 

Iced to 40C 

Iced to 40C 
HCL to pH <2 

Filter through 0.45 
~filter, HNO;s. to 
pll <2 Iced to 40C 
Optlonel 

MilO] to pH <2 
Iced to 40C 

N.OH to pH •12 
Iced· to 40c 

Iced to 40C 

Iced to 40C 
H4S04 to pll <2 

Holding If• VOh.- of SPPle SIJippfrw 

5 deys Wit fl 
extrectlon, 40 
deys efter 
extrectlon 

5 deys Wit fl 
extraction, 40 
deys after 
extrectlon 

7 deys 
<41 hours for 
surface ... ter) 

6 IICinths 
(lg, 26 days) 

14 deys 

28 deys (14 
days for 
eU:alfnity) 

7 days 
(filter upon 
receipt at lab> 

Ffll bottle to 
neck 

Fill bottle to 
neck 

Fill c0111pletely 
no headlpKe 

lit lpped Deft y 
by overnight 
Carrier 

Shipped Dell y 
by overnight 
carrier 

Shipped Dally 
by overnight 
carrier 

Ffll to shoulder Shipped Detty 
of bottle by DWrnltht 

carrier 

Fill to shoulder Shipped Dally 
of bottle by overnight 

Carrier 

Fill to shoulder lltfppecl Dally 
of bottle by DWrnltht 

carrier 

Fill to shoulder Shipped Dally 
of bottle by overnight 

Carrier 

Fill to shoulder Shipped Dally 
by OVernf tht 
Carrier 

Fill to shoulder Shipped Daily 
by OVernight 
Carrier 

- -

Nol'llllll PeckHinJ 

llo. 1 f- l fner 
or veNicultte 

No. 1 f- l lner 
or veNiculfte 

No. 1 f- l lner 
or veNI cut fte 

Ito. 2 f- l fner 
or ver~~fcul lte 

lo. 2 f- liner 
or Y!Nfculfte 

lo. 2 f- lfner 
or·Yenllculfte 

lo. 2 f- liner 
or veNI cull te 

No. 2 f- liner 
or veNfcutfte 

No. 2 foaM l fner 
or vel'llli cul fte 

-



- - - - -- -

SOIL/SEDIMENT 

~ow or Mec! concentratfC!! <Orp!!)lct) 
Acid extrec:tebln, bne/neutral 
extrec:tebln, pntlcidn/PCia 

Volatiles 

(j 

One l·oz wide !lOUth tlna 
jar 

Low or Med concentntlon < lnorponlcsl 
Metals tnd Cyonide One l·oz wide !lOUth 

gleaa jer 

Phvaicel Anelysa 
Grein Size, .oiature cC!!tent 

Per.eebillty 

One a-oz wide .auth 
glesa jar 

an. l·oz wide !lOUth 
tlaaa jer 

:S·In Shelby T&Ms 

( 

- -- - -
TABLE I (Continued) 

Iced to 4Gt 

Iced to 4Gt 

Iced to 40c 

None 

None 

10 ~..,ttl 
extrectlon, 
40 ~after 
utrectlon 

10~ 

6 .antha (14 
deya for 
cy~nide) 

Fill :S/4 full 

Fill CCIIIIPletely 
no hftdapec:e 

Fft l :S/4 full 

not nteblfshed Ff ll :S/4 full 

not nteblf!hed Ff ll 3/4 full 

not ntebltshed Fill 3/4 full 

( 

- -

Shipped Dally 
by CMmltht 
carrier 

Shipped Dally 
by owrnltht 
Carrier 

Shipped Detly 
by CMrnitht 
Carrier 

- -

Foe. l lner Mo. 3 
(Mad I" cane/ 
ven~lcul I te) 

Yel'lll cull te 
(Mad inc-/ 
Wl'lll cul I te) 

F- l lner llo. 3 
<Mad inc-/ 
Wl'lllculfte) 

Shtlll'ed DaHy Yel'llicul fte 
by CMrnltht 
Carrier 

Shipped Dally Yel'lllculfte 
by owrnftht 
Cerrler 

Shipped Dafly Yel'lllculfte 
by OWrnltht 
Cerrfer 

-
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Unl ted States 
Envlrorwental Protection Agency 

Region V 

I 
I l 

r - CENTRAL REGIONAL REMEDIAL ~ LEGAL ~ QUALITY ASSURANCE 
LABORATORY PROJECT MANAGER OFFICER SECTION (MQAI) 

R. Swele J. Carlson v~ Jones 
RPM 

ACS STEERING COMMITTEE 

A. Perellfa, Esq. 
ChafrMn 

SITE PROJECT QA/QC 
HEALTH & SAFETY COORDINATOR COORDINATOR 

L. Matejka J. Acte., P.E. R. Maurer 

I l 
SYSTEM PEER DATA 

PERFORMANCE AUDITS REVIEW ASSESSfiENT 

L. Sllfth B. Thayer M. L fnakena 
M. H811'per 

L - ANALYTICAL - REMEDIAL INVESTIGATION - RISK ~ FEASIBILITY STUDY 
LABORATORIES COORDINATOR ASSESSMENT COORDINATOR 

Compuchem, Hazleton, Warzvn P. Vagt, Ph.D. K. DOIIIKk s. Schraeder, P.E. 

figure 4. Organizational Chart. 



·• ...... 4 .__..... 

\f\/AJ(LYN 

~ 
- - -- -

() ... , 
CHAIN OF CUSTODY RECORD 

PROJ.NO. PROJECT NAME 

N(). 

SAMPLERS: tSit"~'"'d 
~ 

o• 

CON· 
.: 

STATION LOCATION 
TAINIItS 

LAB NO. DATE TIME ~ -0 ~ 
u 0 

------ ---- ----·-· -- -- -··· ----···- .. -·. ·-·------- ·-· - - --

. 

~elinquished by: tSIJ~'""'' Date I Time Received by~ lSI,..,.,., Relinquished by: tSipllllflll I . 
Relinquished by: tSiRfY'""'' o ••• , .. m. Received by: tSI,..,~I Relinquished by: tSI~'""'' 

\ Rcli~quishcd by: f5ii:'Y'"'"'' n ••• 

1
T;m. Received for Laburalory by: t$1t:tfottuNI 

\ 

Remarks 
I I 

Fiqure 5. 
( 

Chain-of-Custody Record 
( 

--

----··--·-

o ••• 

1
r ... 

Oate(Oome 

Oalc~~imc 

- ....;.:.;.;.,;, (r,- • "'""9 I 

REMARKS 

Onr A~· ... tCe 
~~W~"' ,_o eo.s 

M.»>If\ WotcOI'IIft s) 
16011 l7).0 

------· -····--- ........ 

Received by: w,..,llfll, 
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ANALV'T1CAL SERVICES 
WARZYN 
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t1) (101) 27W.•O 
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c: ., 
ro 
co . 

It) ..... 

n o. 
0 t1) ., :;:) 

0. .... 

n 
Cll 
...... 

0 
:::1 

- -

CASE/JOB 
NUMBER. 

- --
( . ) 
\:..__., 

SAHPJ,E 
MATR.IX NUMBER. 

I 

' .. ; 
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SAMPLE IDEHTfFICITfON RECORD 

J..AB CHAIN OF DATE DATE AU.BII.I.. 
LAB NUMBER. CUSTODY SAMPLED SHIPPED NUMBER 

. 



J 

J 

J 

l 
J 

J 

J 
_:{~ 
·~f~ 

J 

I 
I 

1 

I 

] 

] 

l 

. -~, 
...:..__;.,. 

• 

' 
I 

·. j\: 
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•• I. • • I. 
o I o 
• J· 

c· . 
'· \' 

I .. . • I ;,- .. 

I 

. -- -·-·· ·-······ 

. ~>-· 

SITE LOCA~ ON -
~-- .. ":, ~-- :.· :.-... 

£,)~ 

·~· • 
~I 

) I .. • !; .... 0 • I B IJ y ... , "" ........ ··- ..... _...,.. ..... ~ .......... ,~ ,..-~ ................. - . . UIJ" t.·J; •• · ·; 1'; . .- -';'>-- - ._.;;;..;..;..r~- ..::.=.._:·· ----- ·il· -- -··· -·-• I ·-l ... • •o ~ • ,.. -- - ···----···--· 
. I, • J -.;.:, \. 

NOTE: --
1. SITE LOCATION ~~p WAS DEVELOPED FROM 

U.S.G.S. 7~ MINUTE QUADRANGLE MAP 
ENTITLED HIGHLAND, INDIANA 1968, 
PHOTOREVJSED 1980. 

~ 
north 

SCALE: 1 "= 1000 I 
FIGURE 1 
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. YATERIALS RECEIVED IY ACS, INC. 

PCa'' 
DOT 
XCJC 
llr&Jno 
PJ9,.Cft'-1 
Xylene 
lt>n1e-ne 

Alc:olloh 
tater• 
Jtetone• 
ArOIIoalic:• 
All pllat i c:• 
Clllortnatea 
Clyc:ola 

Acrlof\i\rlle 
Dhlllyl et11er 
Di,.etllyl •~illne 

t 

- __ ... - - - - - - - -( ( 

AMERICAN CHEMICAL IIEAVICE, .. C • 

Waalaa FroM AeclaMallon and lnciMrallon 

1,1,1-TrJc:hloroethane 
Trichloroethylene 
Methylene chloride 
Toluene 
aenaene 
Other lov bol\1"9 eol~r~t~ 

2,4-D 
2, 4, 5-TP 
Paint lllealduea 
Resina 
Pi9"'enta 
Plaa:lc:iaer• 

W••••• Qa,..retad ly Olher P'roceu .. 

Benaene 
Toluene 
Polybutene 
Diato..ac:eova 
llc:etlc: acid 
1\nl,..al olla 

General Aafuae aftCI laMplaa 

Conlalnlno Huar4oll• U.lerlala 

Figure 2. 

Dlapoaal On 
A~ Pro.,erty 

t 

ror•lc 1\c:ld 
Sod 11.,. llyd rox ide 
"alelc Anhydride 
ruduryl Alcohol 
L.lcquer 

or • ., ••• , At 
Co-rclal laftCifllla 

Waste Disposal Flow Chart 

Lead pl9111enta 
ChrOOOilu,. 
Cyanide 
lice tone 

K~'\hanol 

llexane 
Traah 
Wa•tevater 

E"'Pilf DtuMa Ptawleualr 

Conlalnlno Haaanfova Waalea 

- --

1 
DruM Aiulclue 

ancl Alnae Watar 

I 
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WORK PLAN 



WORK PLAN 

AMERICAN CHEMICAL SERVICES, INC. 

TECHNICAL SCOPE OF WORK 
APRIL 1988 

INITIALLY DRAFTED UNDER 
EPA WORK ASSIGNMENT NO. 61-SL 

REM II DOCUMENT NO. 160-WPI-WP-EBLC-1 

BY: 

ROY F. WESTON, INC. 

FOR: 
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WORK PLAN 
AMERICAN CHEMICAL SERVICE, INC. 

EXECUTIVE SUMMARY 

SECTION: ES 
REVISION: 3 
APRIL 8, 1988 
PAGE: ES-1 OF 1 

This Work Plan has been prepared to guide the conduct of the Remedial 
Investigation/Feasibility Study for the American Chemical Services, Inc. 
(ACS) site located in Griffith, Indiana. The Pazmey Corporation property 
(formerly Kapica Drum, Inc.), and the inactive portions of Griffith Landfill 
property are also included within the total site boundary. Review of 
existing information revealed references to hazardous wastes being disposed 
of in Griffith Landfill by ACS. There were also references concerning drum 

~ and drum cleaning residues from the operation at Kap1ca Drum, Inc., being 
disposed of on ACS property adjacent to the Kapica Drum property and in the 
Griffith Landfill. It is also likely that drum and drum cleaning residues 
were disposed of by Kapica Drum, Inc., on its own property. 

The Work Plan describes the site background, technical approach to site 
investigation and feasibility study activities, schedule for project 
execution, and project staffing for conducting an RI/FS at the ACS site. 
The objectives of the RI/FS are to conduct a remedial investigation to 
determine the nature and extent of the release or threatened release of 
hazardous substances, pollutants or contaminants fro. the American Chemical 
Services, Inc. site and to perform a feasibility study to identify and 
evaluate alternatives for the appropriate extent of remedial action, to 
prevent or mitigate the migration or release or threatened release, of 
hazardous substances, pollutants, or contaminants from the American Chemir~l 
Services, Inc. facility. 
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WORK PLAN 
AMERICAN CHEMICAL SERVICE, INC. 

SECTION: ES 
REVISION: 2 
APRIL 8, 1988 
PAGE: ES-2 OF 2 

The remedial investigation field work wtll result in the collection of 68 
source characterization samples from the documented and suspected waste 
burial and soil contamination areas at the site. In addition, 187 stte 
characterization samples (groundwater, surface water, sediment private well 
and geotechnical) will be collected during the remedial investigation field 
work. 

The feasibility study will include the initial screening of candidate 
remedial alternatives and subsequent detailed evaluation of selected 
alternatives. Techn~cal, environmental, economic, and institutional criteria 
will be utilized to perform the alternative evaluations. A conceptual design 
and associated cost estimates will be prepared for the recommended remedial 
strategy. 

The estimated time for completion of the RI/FS is 22 .onths from the date 
that authorization to proceed is given. This includes 12 months for the 
remedial investigation and 10 months beyond the end of the RI phase for the 
completion of the feasibility study. 
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WORKPLAH 
AMERICAN CHEMICAL SERVICES, INC. 

1.1 Site location and History 

SECTION 1 
INTRODUCTION 

SECTION: 1 
REVISION: 3 
APRIL 8, 1988 
PAGE 1-1 OF 4 

The American Chemical Services, Inc. (ACS) site is located at 420 South Colfax 
Avenue in Griffith, Indiana (Figure 1-1). Although the site name is American 
Chemical Services, Inc., U.S. EPA has defined the site as including the 
inactive portion of the Griffith landfill and the property previously owned by 
Kapica Drum, Inc. (now owned by Pazmey Corporation) (Figure 1-2). T~e vast 
majority of on-site investigative work proposed in the work plan will be on 
ACS property since it is this property that has a documented hazardous waste 
disposal history and is on the NPL list. However, review of existing 
information revealed references to hazardous wastes being disposed of in 
Griffith landfill by ACS. There were also references concerning drum and drum 
cleaning residues from the operation of Kapica Drum, Inc. being disposed of on 
ACS property adjacent to the Kapica Drum property and in the Griffith 
landfill. Kapica Drum Inc. may have disposed of drum and drum cleaning 
residues on its own property; however, there is no data that substantiates 
this suspicion. 

ACS began operations in May 1955, solely as a solvent recovery firm. Later, 
the company also began a limited chemical manufacturing operation. 

From 1955 to at least 1975, ACS disposed of a variety of hazardous wastes at 
various locations on its property. The hazardous wastes disposed of on ACS 
property were primarily from on-site chemical manufacturing and solvent 
reclamation operations. Some waste was accepted from off-site sources for 
incineration in the ACS on-site incinerator. The incinerator-generated ash 
was then disposed of on ACS property. 
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WORK PLAN 
AMERICAN CHEMICAL SERVICES, INC. 

SECTION: 1 
REVISION: 3 
APRIL 8, 1988 
PAGE 1-2 OF 4 

The Griffith Landfill is still an active sanitary landfill and has been in 
operation since the 1950's. As stated previously the inactive portion has 
been included in the Work Plan because it has been reported (Response to U.S. 
EPA Request for Information sent to ACS-10/18/84) that hazardous wastes from 
ACS and Kapica Drum, Inc. were disposed of in the landfill prior to the 
promulgation of RCRA. 

Kapica Drum, Inc. had been in operation since 1951. Kapica Drum, Inc. was a 
drum reconditioning facility which generated drum residues and rinse water 
from cleaning drums thQt contained hazardous wastes. Again, as previously 
stated, it has been included in the Work Plan because it has been reported 
(response to U.S. EPA Request for Information sent to ACS on 10/18/84) that 
hazardous waste drum rinse water has been discharged on the ACS and Griffith 
Landfill property. 

Figure 1-3 summarizes the interrelationship between ACS, Kapica Drum, Inc., 
and the Griffith Landfill based on a review of available information. For a 
more detailed site history refer to the ACS Initial Site Evaluation Report 
(document number 160-WPl-RT-AUJD-1). 

I 

1.2 Site Status and Project Type 
ACS is an active RCRA interim status facility. The 1983 notifier's listing 
indicates treatment, · 4 ~rage and disposal activities at the site. ACS's EPA 
I .0. nl'mber is IND016360265. The June 1983 Hazard Ranking System ~core~ for 
this facility were as follows: 

1) Groundwater Route Score 
2) Surface Water Route Score 
3) Air Route Score · 
4) Overall Average Score 

59.86 
8.89 

0 
34.98 

This Work Plan is for a Remedial Investigation/Feasibility Study (RI/FS) 
project. 
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VORKPLAN 
AMERICAN CHEMICAL SERVICES, INC. 

1.3 Overview 

SECTION: 1 
REVISION: 3 
APRIL 8, 1988 
PAGE 1-3 OF 4 

This Work Plan was initially prepared in accordance with the requirements of 
the Work Plan Memorandum (Document No. 160-WPl-WM-ARLB-1) and Work Assignment 
(No. 61-SLJ7.0) for the ACS site. The Work Plan was revised by Warzyn 
Engineering Jnc. (Warzyn) for the ACS Steering Committee. General information 
regarding the site and background data originally presented by Roy E. Weston, 
Jnc. (Weston) was not verified. The objective of this RI/FS is to evaluate 
the existence and magnitude of contamination and based upon this RI, recommend 
cost-effectiv,, viable, remedial action alternative(s) for •1t·igat1ng the 
hazard posed by the contamination at the site. Specific objectives of the 
RI/FS include: '-' 

• Determining 1f the ACS site poses a risk to public health, 
welfare, or the environment. 

• Determining the characteristics, extent and magnitude of 
contamination at the site. 

• Defining the pathways of contaminant migration fr011 the sit.e. 

• Defining on-site physical features and facilities that could 
affect contaminant migration, containment, or cleanup. 

• Developing viable remedial action alternatives. 

• Evaluating and screening remedial action alternatives. 

• Recommending t~~ cost-effective remedial action alternative 
which adequately protects health, welfare and the environment. 

This Work Plan presents the site background, technical approach to site 
investigation and feasibility study activities, schedule for project 
execution, and project staffing for conducting the RI/FS at the ACS site in 
Griffith, Indiana. 

The first section of the RI/FS Work Plan presents information concerning the 
location, history, and the status of the ACS site. The second section 
summarizes the results of the initial site evaluation as reported in the 
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WORK PLAN 
AMERICAN CHEMICAL SERVICES, INC. 

SECTION: 1 
REVISION: 3 
APRIL 8, 1988 
PAGE 1-4 OF 4 

Initial Site Evaluation Report (Document No. 160-WP-1-RT-AVJD-1). Included in 
this section are a site description, contamination problem definttton, 
contaminant migration definition, environmental and health effects review, and 
operable units discussion. The thtrd section describes remedial action 
alternatives that could be applied at the ACS site and identifies associated 
data gaps. The fourth section describes the various tasks that wtll be 
performed as part of the remedial investigation activity. The fifth section 
describes the work elements for the feasibility study. The sixth section 
presents the project schedule. 
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VORKPLAN 
AMERICAN CHEMICAL SERVICES, INC. 

SECTION 2 
INITIAL SITE EVALUATION 

SECTION: 2 
REVISION: 3 
APRIL 8, 1988 
PAGE: 2·1 OF 9 

The purpose of Section 2 is to summarize the information presented in the 
Initial Site Evaluation for the American Chemical Services, Inc. site 
(Document Number 160-WP1-RT-AVJD-1). For detailed discussion and data refer 
to that document. 

2.1 Site Oescriotion 

2.1.1 Environmental Setting 
The American Chemical Services, Inc. (ACS) site is located 1/2 mile southeast ~ 

of Griffith, Indiana, in the northeast 1/4 of the southeast 1/4, Section 2, 
Township 35 North, Range 9 West, Lake County, Indiana. The site includes the 
ACS property (19 acres), the inactive portions of the 31-acre Griffith 
Landfill on the southwest, and Pazmey Corporation (formerly Kapica Drum, Inc.) 
on the south (2 acres). The Chesapeake and Ohio Railroad bisects the site. 
Griffith is located in the Calumet Lacustrine Plain which is characterized by 
40 to 250 feet of Wisconsin Age surficial deposits that composed the bed of 
Glacial lake Chicago. The Calumet Lacustrine Plain is an area of low relief 
with three relict shorelines containing dunes (some up to 40 ft high). 

Bedrock consists of 4000. feet of Cambrian to Devonian Age limestones, 
dolomite, sandstones, and shales overlying Pre-Cambrian granitic basement 
rock. The Detroit River and Traverse Formations, comppsed of limestone, 
underlie the Town of Griffith. The sedimentary rocks are gently flexed to 
form a saddle-like structure as part of the Kankakee Arch. Dip is five to 
seven feet/mile to the southeast. 

Drainage of surface waters in the city of Griffith is to the north and the 
Little Calumet River is the major drainageway; on the southside of the city of 
Griffith, drainage is the south toward Turkey Creek. The sediments of the 
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Calumet lacustrine Plain are fine lake silts and clays, paludal deposits of 
muck and peat, and great expanses of beach and dune sand. Sand and gravel 
deposits also occur in outwash and in till inclusions, and clay-rich tills are 
also present in the area. The three beach ridges in the area were for.ed as 
falling lake levels in Glacial lake Chicago slightly stabilized after the 
Valparaiso Moraine was breached. Each beach ridge formation was accompanied 
by nearshore foredunes. 

The topography at the site is almost level in the portion north of the 
railroad and rises slowly from 630 to 645 feet above MSL in the southern half 
of the site. Griffith Landfill has excavated about 30 feet of soil to the 
west of the ACS Off-Site Drum Containment Area near the southeast boundary of 
the ACS property, thus modifying the gently sloping topography. A marsh to 

I 

the north of the landfill and west of the ACS property has a surface elevation 
of about 625 feet. The two major soils in the area are the Plainfield fine 
sand and the maumee loamy fine sand with average hydraulic conductivities of 
1.42 x 10-2 em/sec. 

There are no natural streams in the area of the site, but a marsh does exist 
immediately to the west of the northern half of the site. Man-made drainage 
ditches form the western border of the site and eventually enter Turkey Cree~ 
one mile to the south. A natural surface water drainage pond is located just 
to the west of the western boundary of the site, and a fire pond, a pond in 
which rainwater is collected to be used in case of a fire at the facility, is 
located about 200 feet to the east. Turkey Creek, a small stream, flows about 
1 mile south of the site and the little Calumet River is located three miles 
to the north. A copy of the National Wetland Inventory Map for the region is 
provided as Figure 2-2. 

Surficial deposits are 130 feet thick in the vicinity of ACS. They are 
divided into three units. Unit 1 is a gray and brown sand 10 to 14 feet 
thick, Unit 2 is a gray clay 10 to 24 feet thick, and Unit 3 is a sand and 
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gravel layer that extends to bedrock. Bedrock consists of Devonian limestone. 
Installation of four shallow groundwater monitoring wells and review of local 
boring records by the Ecology and Environment, Inc., the U.S. EPA FIT team, 
confirmed these findings. 

Hantke, Hill and Reshkin, (1975) summarized the surficial geology of lake and 
Porter counties. Unit 1, was described as medium to coarse silty sand with 
interbedded beach gravels, and hydraulic conductivity ranging from 2.8 x 10-3 
to 4.7 x Jo-7 em/sec. Unit 2 was estimated to have a vertical hydraulic 
conductivity of 3.3 x 10-7 cmVsec. Unit 3 hydraulic conductivity was 
estimated to range from 9.4 x 10-3 to 4.7 x 10-2 em/sec with a storage 
coefficient of 0.003, indicative of partially confined conditions. Unit 4, a 
clay unit 15 to 30 feet thick overlying bedrock found regionally was not 
indicated to be at the site. 

At the ACS site, Unit 1 is an unconfined aquifer with a water table that 
ranges from 3 to 10 feet below the surface. Flow is to the northwest along 
the Unit 1/Unit 2 contact. Unit 3 1s the main aquifer in the area and 
regional flow in Unit 3 may be to the northeast. (Ecology and Environment, 
1980, FIT team report, 1982 and Hantke, Hi11 and Reshke.) Flow directions at 
the site in the Unit 3 are not documented. 

Although it has been previously stated that groundwater flow is to the 
northwest at the site in Unit 1, it should be noted that because Turkey Creek 
flows 1 mile to the south and the little Calumet River is located three miles 
to the north of the site, a groundwater flow divide may exist somewhere 
between the two surface water bodies. Also, due to recent and continued 
excavations of up to 30 feet of soil from the Griffith Landfill, regional 
groundwater data may not adequately characterize present conditions at the 
site. 
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A detailed site chronology for the ACS site is included in the ACS Initial 
Site Evaluation Report (Document No: 160-WPl-RT-AVJD-1). The chronology is 
divided into the following categories: 

· ACS Property Ownership History 

• Indiana State Board of Health Site Inspections/Activities and 
Correspondence Concerning ACS 

U.S. EPA Region V Site Inspections/Activities and 
Correspondence Concerning ACS 

• Correspondence From and To ACS 

· Correspondence From the Congress of the United States and 
Indiana State Legislature Concerning ACS 

• Chronology of Newspaper Articles Concerning ACS 

Chronological Summary of ACS On-site Events 

The pertinent site history presented in the ACS Initial Site Evaluation Report 
is summarized in the following paragraphs. 

The maximum amount of property that has ever been under American Chemical 
Services, Inc. control since the company was founded in 1955, is approximately 
52 acres. Over the years the amount of property under ACS control has 
tfe~rea~ed. Two acres of the approximf\tely 39 acre tract south of the C&O 
railroad were sold to Kapica Drum, Inc. and subsequently resold to Pazmey 
Corp. An additional 31 acres of the 39 acre tract south of the C&O railroad 
were sold to the City of Griffith for use as a sanitary landfill. At the 
present time, American Chemical Services, Inc. owns 6 acres of the original 
39 acre tract south of the C&O railroad and approximately 9 acres north of the 
C&O railroad for a total of approximately 15 acres. In addition, ACS leases 
4 acres north of the C&O railroad from the C&O Railway Company. 
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April 1972 is the earliest documentation of Indiana State Board of Health 
(ISBH) regulatory activity at the ACS site. Between April, 1972 to September, 
1973 the ISBH attempted to achieve improved waste handling, spill prevention 
.easures and site maintenance. ISBH continued involvement wtth ACS from 
Septembe_r 1974 to September 1975 in response to reports that the company was 
discharging chemicals to the sanitary sewer and dumping chemicals on-site. 
There was very little ISBH activity concerning ACS during the period 
September 1975 to December 1982. The first step to list American Chemical 
Services, Inc. as a NPL site was taken in December 1982 and cont~nued through 
April 1984 when data was supplied by Techlaw. 

U.S. EPA activities concerning the American Chemical Services, Inc. site began 
in February 1980 and continue to the present. During this period, two on-site 
investigations were conducted in order to provide information for the Haz_ard 
Ranking System. During May of 1980, sampling was conducted at ACS by the U.S. 
EPA Environmental Emergency and Investigation Branch. Monitoring well 
installation and sampling was conducted in November 1982 by a U.S. EPA 
contractor. 

---:-:- 2.2 Contamination Problem oef1n1tion 
·...__,./ 

2.2.1 Waste Disposed of at Site 
Based on available information there are four documented waste bur1ai 
locations, one suspected waste burial location·and four suspected contaminated 
soil areas. Figure 2-1 shows the locations of each of these areas, and 
Table 2-1 summarizes the corresponding waste types. 

2.2.2 Toxicity of Contaminants 
All of the contaminants may have been on the site for ten or .ore years. 
Chemical characteristics of the contaminants as they exist now are unknown; 
therefore, an accurate interpretation of relative toxicity is not possible at 
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this time. As part of the remedial investigation, an endangerment assessment 
will be conducted that will address the toxicity of contaminants. The U.S. 
EPA will provide the necessary information to the Agency for Toxic Substances 
and Disease Registry (ATSDR) so a Health Assessment may be perfor.ed as 
required by the Superfund Amendments and Reauthorization Act of 1986 (SARA). 
2.2.3 Degree of Site Contamination 
Documented evidence of the degree of site contamination is li•ited to the 
results of two on-site sampling events. During May 1980, samples were 
collected and analyzed by the U.S. EPA. The results of that analysis revealed 
organic compounds in the soil and water from a leachate pool near the ACS Off
Site Containment Area. During November 1982, a U.S. EPA contractor installed 
four monitoring wells on ACS property and collected groundwater samples from 
the wells. The samples fro. the two wells near the ACS Off-Site Contain~ent 
Area contained organic compounds including benzene, toluene, vinyl chloride, 
pentachlorophenol, ether and chloroethane. Based on this liaited information, 
it appears that site contamination is confirmed near the ACS Off-Site 
Containment Area. Other areas at the site are also suspected of contaminating 
the groundwater and soil; however, this cannot be evaluated until the results 
of the remedial investigation are available. 

~ 2.3 Contaminant Migration and Environmental/Health Effects 

2.3.1 Migration Pat~~ 
Contaminant migration from the ACS site would most likely be by surface water 
or groundwater pathways. Airborne contaminant •igration is not considered 
likely from the ACS site. As noted in Section 2.2.3, there is limited 
documentation concerning contamination of the on-site surface and groundwater. 
Off site surface water sampling has not been conducted. 

Off site groundwater sampling has been conducted on two occasions. The first 
study was a Lake County Groundwater Survey conducted by the Indiana State 
Board of Health in 1981. This was a general county survey and was not 
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conducted in response to the ACS site. The purpose of the survey was to 
measure total metal content and no organic compound data was collected. Data 
from seven wells were collected in the vicinity of the ACS site. Well 
locations ranged fro. one-half to one-•ile southwest of the site. The results 
of the survey did not reveal any contamination greater than maximu. levels set 
by the Safe Drinking Water Act (SDWA). Since groundwater flow is thought to 
be in the northeasterly direction, these wells are upgradient fro• the site 
and would not be expected to reflect any contamination contributed by the ACS 
site. 

The second groundwater sampling program undertaken by the lake County Health 
Department in 1981 consisted of sampling well water fro. seven homes near the 
ACS site. 

2.3.2 Potential Receotors 
Groundwater users are the primary receptor of concern. Surface water users 
and ecosystems are a secondary receptor. Existing infor.ation indicates that 
there are two aquifers beneath the site that are separated by a clay layer. 
It has been suggested in the literature that the clay layer ts f~er.eable and 
continuous; however, this has not been evaluated. Existing information 

c=J indicates that the •ajority of the private water wells in the vicinity of the 
site use the lower (Valparaiso) aquifer as their water source. If the clay 
layer is continuous, t~en any contamination would probably be li•ited to the 
upper aquifer. In order to investigate the contamination of these groundwater 
receptors, monitoring wells will be installed during the remedial 
investigation. In addition, a survey of residential well water quality will 
be conducted during the remedial investigation. 

Surface water in the vicinity of the site is limited to the marsh west of ACS 
property and a drainage ditch that flows through the marsh. This ditch flows 
to Turkey Creek which is approximately one mile south of the ACS property. 
Contamination of these surface waters would be from runoff from the ACS site 
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or surface leachate from waste disposal sites. Existing records do not 
indicate any leachate runoff durtng the past three years. At the present 
time, there is no surface water quality data available. 

2.3.3 Environmental and Public Health Effects 
There have been no visible environmental impacts noted since the clay wall was 
installed around the north end of the ACS Off-Site Containment Area during the 
early 1980's. Adverse environmental effects or ~urface leachate were not 
observed during the initial site visit. 

The potential for environmental and public health effects due to surface water 
contamination is unknown. To date, there are not data available concerning 
surface water contamination. 

The most significant evidence that ACS may threaten local water supply wells 
was the documentation of low levels of organic contaminants in Test Well 12 
located southeast of the Off Site Containment Area. Th! magnitude of this 
potential threat to area water supply wells is unknown at this time. 

As part of the remedial investigation, an endangerment assessment will be 
conducted to more accurately define the potential for environmental and public 
health effects. 

2.4 Ooerable Units 
Based on the review of available information and the initial site visit, no 
operable units have been identified at this time. In the early 1980's a clay 
containment wall was built around the north end of the ACS Off Site 
Containment Area where leachate had been observed. During the initial site 
visit, there was evidence of heavy ground vegetation from the previous growing 
season at the Off-Site Containment Area. No leachate or any other alarming 
conditions meriting immediate or fast track measures were observed at the Off
Site Containment Area or at any of the other known disposal sites during the 
site visit. 
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During December 1984, the Region V Technical Assistance Team (TAT) conducted a 
site assessment of the ACS site. Their findings concur that no operable units 
have been identified at this tfme. In the TAT report, ft was also recommended 
that other residential wells be sampled and analyzed again. This was done fn 
1986 by U.S. EPA. 
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PRELIMINARY ASSESSMENT OF REMEDIAL ALTERNATIVES 

The purpose of this section of the Work Plan is to identify, in a very 
preliminary way, potential remedial approaches that are consistent with the 
available site information. This initial identification of f)Otent1a1 
alternatives was utilized during formulation of the Project Sampling and 
Analysis Plan so that the data required to ultimately evaluate candidate 
remedial strategies would be collected. The criteria that will be used to 
screen and evaluate remedial alternatives are also described. It must be 
noted that these alternatives have been identified on a preliminary basis 
based on information currently existing for the site. 

3.1 Identification of Remedial Alternatives 
Information compiled during the preparation of the Initial Site Evaluation 
Report indicates that the on-site soils, surface waters, and groundwater are 
potentially contaminated from past American Chemical Service, Inc., (ACS) and 
Kapica Drum, Inc., disposal activities and ~rum reconditioning (i.e., 
cleaning). Based on the preliminary site characterization data collected to 
date, possible remedial alternatives listed below have been identified for 
review and evaluation. It must be noted that because of the paucity of 
information on the extent and type of buried materials that additional 
remedial alternatives will be developed during the Rl phase. 

Remedial Alternative 1 

Alternative Component 
Technologies 

Remedial Alternative 2 

Off-site treatment or disposal of drum 
material and contaminated soils and 
sediments 

On-site treatment which permanently and 
significantly reduces the volume, toxicity, 
or mobility of the hazardous substances, 
pollutants, and contaminants. 

Evaluate available hazardous waste 
disposal facilities proximal to the site 

On-site containment 
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Alternative Component 
Technologies 

Remedial Alternative 3 

Alternative Component 
Technologies 

Remedial Alternative 4 

Alternative Component 
Technologies 

Remedial Alternative 5 

Alternative Component 
Technologies 

-Native soil cover 
-Multilayer cap syste• 
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-Synthetic cap system (e.g., liner) 
-Slurry Wall 
-Grout Curtain 
-Sheet P11 ing 

On-site disposal of contaminated soil and 
drum materia 1 

On-site encapsulation-in a specially 
engineered cell 

Groundwater treatment 

-Steam or air stripping 
-Activated carbon treatment 
-UV/ozonation 

No action 

Periodic monitoring 

A combination of the above can be identified as additional alternatives, such 
as: 

Remedial Alternative 6 

Remedial Alternative 7 

Remedial Alternative 8 

Remedial Alternative 9 

Off site treatment/disposal of contaminated 
soils/sediments and subsurface environmental 
isolation 

Off site treatment/disposal of contaminated 
soils/sediments, subsurface environmental 
isolation and treatment of groundwater 

Isolation/treatment on-site contaminated 
soil disposal and subsurface environmental 
isolation 

Contaminated soil isolation/treatment/ 
on-site disposal, subsurface environmental 
isolation and treatment of groundwater 

3.2 Performance Criteria and Standards for Remedial Alternatives 
Performance criteria will be based on standards that are developed to protect 
human health and environment at the site. If appropriate, existing standards 
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such as Maximum Contaminant Levels/Maximum Contaminant Level Goals under the 
Safe Drinking Vater Act, water quality criteria under section 304 or 303 of 
the Clean Vater Act, State Water Quality Criteria Standards or State ARARs, 
RCRA regulations or other appropriate and relevant guidelines, regulations, or 
standards may be considered • 

3.3 Aooroach to Alternative Evaluation 
The following factors will be used as the basts for evaluating remedial 
alternatives. The factor will provide a consistent basis for comparison of 
remedial alternatives. Specific evaluation factors are listed and summarized 
below: 

1. Technical Feasibility 

The technical feasibility will be evaluated based on the 
following factors: 

• Proven technology - Has the technology been successfully 
applied in a similar remedial action project? 

• Reliability - Is the technology dependable; can equipment 
be expected to operate with a minimum of downti.e? 

• OperabiHty - Is the technology simple to operate; can it 
be practically operated under the site field conditions? 

Flexibility - Will the technology operate efficiently 
under variable conditions (i.e., safety constraints 
required by nature of the contaminated soils or varying 
hydraulic loadings for a groundwater treatment system)? 

• Equipment availability - Is the equipment commercially and 
readily available for field application or can a long 
delivery time be expected? 

• Susceptibility to toxic contaminants - Is the technology 
subject to upset due to the presence of toxic constituents 
(i.e., soil and groundwater treatment processes)? 

• lmplementability - Alternatives considered must be 
implementable in a relatively short time to minimize 
costs. 
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2. Institutional Factors 

The institutional factors that will be considered tn the 
evaluation of remedial action alternatives tnclude: 

• Acceptability by Federal and State regulatory agencies. 

• Safety (i.e., on-site and off-site requirements during 
implementation of the alternatives). 

• Public acceptance. 

• Penaits and licenses (i.e., air or water discharge 
permits; construction or operations penaits). 

Long-term land use. 

• Long-term management agency requirements. 

Permanent reduction through .obility, toxicity, or volume 
(M,T or V) as required by Section 121 of SARA. 

• Short-ten~ and long-ten. uncertainties associated with 
land use; the persistence, toxicity, mobility, and 
propensity to bioaccumulate of such hazardous substances 
and their constituents. 

3. Environmental and Public Health Factors 

The purpose of remedial action at the site is to respond to, 
and if feasible, rectify any exi~ting and potential future 
environmental effects and mitigate conditions that could 
potentially affect public health, welfare, or the enviror-ant 
in the area. Therefore, the ability of a re.edfal 
alternative to mitigate or eliminate these impacts fs 
important. Remedial alternatives will be evaluated 
considering their ability to: 

• Prevent human access or possible contact wtth the 
contaminated materials after site work is completed. 

• Abate/minimize existing and potential future groundwater 
migration and contamination. 

• Minimize any potential additional impacts during remedial 
action operations on air, land, surface water, and 
groundwater. 
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• Minimize any potential adverse impacts on human health, 
wildlife and vegetation, neighboring properties, and other 
sensitive populations. 

• Abate/minimize existing and potential future •igration and 
contamination of air, soils, and surface waters. 

· Address the short-term and long-term risks associated with 
implementing the specific alternative. 

4. Cost Effectiveness 

A remedial clean-up program must not only be technically 
feasible for meeting the environmental objectives of the 
remedial action, but must also be amenable to being 
implemented in a cost-effective manner. In evaluating the 
cost-effectiveness of various remedial alternatives, costs 
for each alternative will be identified by taking into 
consideration capital and investment costs, labor/expenses, 
operating costs, and any long-term maintenance costs. If 
appropriate, a present worth method, approved by EPA, will be 
utilized for cost comparison purposes. The cost of 
alternatives will be compared to the alternative which meets 
all pertinent regulations. 

3.4 Identification of Data Regyirements 
The review of available data has provided the following information concerning 
the American Chemical Services, Inc. site which includes the Griffith Landfill 
and Kapica Drum, Inc. (now Pazmey Corp.) property. 

1. General infr.rmation concerning geology and hydrogeology of 
the area from published studies and reports. Some site 
specific soils informat1on is available from on-site soils 
borings and off site well logs. 

2. Specific information as to the types and quantities of wastes 
disposed of by ACS. 

3. Non-specific information as to the types and quantities of 
waste disposed of by Kapica Drum, Inc. Basically all that is 
known is that Kapica Drum, Inc. reconditioned drums 
containing hazardous and non-hazardous residues from ACS and 
other clients. It has been reported the drum residue and 
rinse water was disposed of on Kapica Drum property and ACS 
property. In addition, this information is second-hand since 
it was supplied by ACS, not Kapica Drum, Inc. 
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4. Specific information as to the types of waste disposed of by 
ACS at the Griffith landfill. 

5. Non-specific infon~ation concerning the types of waste 
disposed of by Kapica Drum, Inc. at the Griffith Landfill. 
Again, this is second-hand information supplied by ACS. 

6. Specific information concerning the location of known waste 
disposal on ACS property and areas of suspected soil 
contamination. 

7. Non-specific information concerning the location of waste 
disposal on Griffith Landfill property. 

8. Specific but limited data concerning on-site •tgration of 
hazardous wastes on ACS property. No data is available 
concerning hazardous waste migration from suspected disposal 
locations on Kaptca Drum, Inc. or Griffith landfill property. 

9. Very limited data concerning waste •tgration outside of ACS, 
Kapica Drum, Inc. and Griffith landfill property. In 
particular, there is very little data concerning groundwater 
contamination. 

10. Detailed information concerning property ownership was 
available; however, there is· a question as to whether or not 
part of the ACS Off-Site Containment Area is on Griffith 
Landfill property. 

v The information needed to fill the available gaps in the data are as 
follows: 

1. The followi~' information is needed concerning on-site 
geology: 

a. Stratigraphy at the site determined by boreholes 
extending to bedrock. 

b. Characterization of geotechnical, hydrological, and 
geological parameters of the soils and sediments on site. 

c. Confirmation of the given geological data including well 
logs and hydrogeologic data such as hydraulic 
conductivities and transmissivities. 

d. Better definition of the water table configuration. 
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Better definition of the permeability, extent and e. 
continuity of the clay layer. 

2. Specific information concerning the types of quantities of 
hazardous wastes disposed of by Kapica Drum, Inc. and 
accepted for disposal by the Griffith Landfill. In general, 
more information concerning the disposal of hazardous 
materials by Kapica Dru., Inc. and Griffith Landfill ts 
needed. A request for information similar to that sent to 
ACS by the U.S. EPA would provide useful information. 

3. A more detailed characterization of the waste as it exists 
now on the ACS property. 

4. A more detailed evaluation of the extent of migration of 
contaminants from the site. This includes the ACS, Kapica 
Drum, Inc. and the inactive portion of Griffith Landfill 
property. 

5. More detailed information concerning potential impact to 
receptors. Specifically, a survey of public water supplies 
should be conducted to determine those residents that use 
groundwater, including determining which aquifer is used. 
Selected wells will be sampled and analyzed for hazardous 
waste constituents. 

6. More detailed information on the current ACS operations 
including process piping, water usage, effluent volumes, 
effluent quality and spill containment, and control plans. 

3.5 Remedial Investigation/Feasibility Study Obtectives 

The objectives of the RI/FS include: 

• Determining the nature and extent of any r~~ease or 
threatened release of hazardous substances, pollutants or 
contaminants from the American Chemical Services, Inc. 
facility. · 

Identify relationship between current contamination and 
origin/source. 

Define the potential for future off-site contaminant 
clean-up. 

Identify/develop standards and criteria for contaminant 
cleanup. 
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Evaluate present and future risk and potential for harm 
to public health, welfare, or the environment. 

• Assess remedial action alternatives for the appropriate 
extent of remedial action to prevent the aigratton or release 
or threatened release of hazardous substances froa the 
American Chemical Services, Inc. facility. 

Identify technological options for cleaning up and 
preventing migration of contaminants beyond the site 
boundaries. 

Evaluate remediation alternatives consistent with the 
Nat;onal Contingency Plan, other regulatory requirements 
and considering applicable guidelines. 

Recommend the remedial action that is technically and 
environmentally sound, and cost effective. 

• Supply the basts for preparing the Record-of-Decision. 
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This section of the Work Plan describes the site investigation activities that 
will be conducted during execution of the project. Various project plans that 
address specific issues of project execution, that require more detailed 
treatment than the scope of a typical work plan would include, are being 
prepared as supporting documents to the Work Plan. The following three plans, 
having individual scopes as described below, are being prepared: 

• Health and Safety Plan - including a Site Evaluation form 
(SEF) which covers personal protective equipment needed 
depending on location and activity within the site, 
contingency plans and emergency procedures, field monitoring 
equipment, and decontamination procedures. Also included in 
the Health and Safety Plan will be a section concerning site 
management. This section will address operations at the site 
including site access security, site office decontamination 
facilities, equipment and materials needs and storage, 
communications and support functions, and coordination of 
sampling activities. 

· Quality Assurance Project Plan - covers QA data measurement 
objectives, sampling objectives and procedures, sample 
custody, calibration procedures, internal QC checks, QA 
performance audits, QA reports, preventive maintenance, data 
assessment procedures, corrective action, and field protocols. 

• Sampling and Analysis Plan - covers data collection 
objectives, sample locations, sample identification numbering, 
sampling equipment and procedures, sample analysis and 
handling, sample documentation and tracking, sampling team 
organization, and sampling schedule. The sampling and 
Analysis Plan will be an appendix to the Quality Assurance 
Project Plan. This will be a document to be used in the 
f1tld, as well as in project planning. 

Under the Superfund Amendments and Reauthorization Act of 1986 (SARA), it is 
recommended that the RI and FS are integrated so that parts of each are 
conducted concurrently. Therefore, the project will be conducted in several 
phases of investigation. Each phase will be designed to make optimal use of 
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information as it is derived and to produce the infon~ation whtch ts necessary 
to complete the FS. Because this approach •akes use of the .ost current 
information, data overlaps and data gaps are •fni•ized. The phased approach 
allows •mid-course• corrections to be •ade so that the investigation will 
develop in the most efficient and cost-effective sequence. This Work Plan 
presents the conceptual details for the first two phases. Additional phases 
would be developed if and when it were to be deter.ined that additional 
information would be required which had not been developed tn Phases I and II. 
Reports and technical memoranda for each phase will include discussions of the 
significance of each phase to the whole RI/FS process. An outline of the 
Phase I and Phase II activities consists of: 

PHASE I - REMEDIAL INVESTIGATION 

I. TASK 1 - PROBLEM DEFINITION 

A. Review Available Information 
1. Published data (USGS, ASCS, etc.) 
2. Site visit and interviews 
3. Aerial photographs 
4. Water use survey 

a. Domestic wells including commercial and residential 
wells 

b. Industrial and municipal wells 
5. Review available reports {RCRA submittal,etc) 

B. Survey Site Boundaries 
I. Establish site grid 
2. Survey site boundaries 

C.·Geophysical Survey 
1. Magnetometer/gradiometer {where effective) 

a. On-si~e containment area (E on Figure 2-1) 
b. Off-site containment area (C on Figure 2-1) 
c. Old still bottoms {F on Figure 2-1) 
d. Treatment pond {G on Figure 2-1) 
e. Kapica drum draining area {L on Figure 2-1) 

D. Surface Water Survey 
1. Set up surface water bench marks 
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E. Environmental Audit of ACS 
1. Coordinate with RCRA audit 
2. Evaluate process streams 
3. Define potential sources 

F. Establish Remedial Alternatives 

II. TASK 2 - HYDROGEOLOGIC INVESTIGATION 

A. Characterize Flow Systea 
1. Monitor ACS hydraulics 

a. Evaluate volumes 
2. Evaluate landfill hydraulics 

a. Install leachate wells 
b. Monitor de-watering pumpage 

3. Install perimeter monitoring wells 
a. Test near surface hydraulic properties 

4. Install piezometer grid 
5. Model groundwater flow systea 

a. Conduct water balance 
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b. Determine groundwater flow paths and rates 

B. Initial Shallow Sampling 
1. Effluent sampling 
2. Groundwater sampling from perimeter wells 
3. Surface water and sediment sampling 

III. TASK 3 - NEAR SURFACE CONTAMINATION INVESTIGATION 

A. Waste Characterization 
1. son borings at ACS (E F G· M on Figure 2-1) 
2. leachate Sampling 

a. Leachate u. ll~ in lar.1f111 
3. Waste volume calculation 

PHASE II REMEDIAL INVESTIGATION 

IV. TASK 4 - PHASE II SITE CHARACTERIZATION 

A. Groundwater Characterization 
1. Install eight new shallow monitoring wells 
2. Install four lower aquifer monitoring wells 

a. Extend stratigraphic description 
b. Conduct hydraulic property tests 

3. Sample existing and new monitoring wells 
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B. Soil Conta.ination 
1. Additional Soil Sampling 

C. Groundwater Transport Model 

PHASE III - REMEDIAL INYESTI&ATIQN 

V. ADDITIONAL CONTAMINATION INVESTIGATION 
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A. Install Additional Monitoring Wells as Necessary 
1. Upper aquifer 
2. Lower aquifer 

B. Collect Additional Samples as Necessary 

VI. ENDANGERMENT ASSESSMENT 

4.1 RI TASK 1 - PROBLEM DEFINITION 
Task 1 will consist of gathering available information regarding the site and 
using non-invasive investigative techniques at the site to better define 
potential problems that should be investigated in subsequent phases. 

4.1.1 Review Available Information 
The Project Team will obtain, review, and evaluate existing .informa~1on which 

- -....: .. -:-:- .. 
can help define the origin, history, nature, and extent of the environmental 
problems deriving from the ACS site. Included in the review will be the 
relevant publications by state and federal agencies (i.e., IDNR, t,~M, EPA, 
USGS, ASCS, etc.). Climatological data, logs for private and public wells, 
and other data significant to the groundwater system will be obtained from the 
appropriate sources. Additionally, any available reports from previous 
investigations will be obtained for review and possible integration into this 
investigation. 

Aerial photographs will be obtained for available dates back to 1955. These 
will be used to develop a site history, delineating excavated areas, filled 
areas, and areas used for drum storage. Several days will be spent on-site 
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correlating aerial-photo-observations to on-site ana.alies. Additionally, 
personnel who worked for American Che•ical Services, Inc. (ACS), the Griffith 
Landfill, Kapica Inc., and other near-site concerns will be interviewed about 
their recollections of operational practices and disposal areas. U.S. EPA 
will be given notice of any interview. 

A survey of residential, municipal and industrial wells within a one-mile 
radius of the ACS site will be conducted. If results indicate contamination 
from the ACS site appears to be extending beyond that one mile radius, the 
survey may be extendej. The objectives of the survey include: 

· Identify water sources in the area (lake, river, groundwater, 
etc.). 

• Identify the number, type and location of wells in the 
vicinity of the ACS site. Information concerning well 
construction (depth, casing and screen materials, screened 
interval, etc.) will be gathered. 

• Determine if the private wells pump from the upper or lower 
aquifer below the ACS site. 

• Determine which private wells should be sampled as part of the 
remedial investigation work • 

4.1.2 Survey Site Boundaries 
A site boundary survey will be conducted in order to accurately define the 
study boundaries and delineate the ACS, Griffith Landfill, and Kapica Drum, 
Inc. (now Pazmey Corporation) property boundaries. Existing survey data will 
be used to the fullest extent possible in order to minimize the need for 
additional surveying. The survey data will be utilized to prepare site maps, 
locate sampling points and monitoring well locations, and assist in 
determining which parties must be contacted to obtain property access 
permission for off-site investigation activities. The survey work will also 
be used to determine if the Griffith Landfill property boundary overlaps the 
ACS off-site drum containment area. In addition, the boundary survey will 
identify those other parties who own property that has had hazardous materials 
stored and/or disposed on it. 
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All boundary surveys will be conducted by a licensed Indiana surveyor. 
Permanent boundary markers will be installed as necessary in order to easily 
distinguish individual pieces of property. These boundary Marker locations 
shall be marked wtth a stgn so they are easy to locate in any heavy 
vegetation. 

A grid system will be established in the field at the ACS site to allow 
accurate siting of sampling points, and allow mapping of historic waste 
disposal site and contaminated areas. The grid will be based upon two 
perpendicular baselines with a maximum grid interval of 100 feet. Site 
(ground) elevation data will be collected at selected grfd points to establish 
elevations of sampling locations. The elevation data could also eventually be 
used to establish initial ground control elevations during initial site 
remediation activities and to estimate soil quantities for cut/fill 
calculations. The grid system will also provi~e ground control for 
geophysical surveys. The grid system will be shown on sample location maps in 
the final RI Report. 

4.1.3 GeoPhysical Surveys 
If feasible, a geophysical survey will be conducted in order to more 
accurately define the extent of drum disposal areas (i.e., potentially 
contaminated areas). Because of the presence of railroads, power lines, metal 
buildings, and metal process tanks across and surrounding the stte, 
geophysical methods may be of limited utility. Survey by magnetometer has the 
best probability of yielding meaningful data. After a test to determine 
feasibility, the method would be used to locate drums in the ACS Off-Site 
Containment Area, On-Site Containment Area, Old Still Bottoms Pond and 
Treatment Pond 11 and the Kapica Drum, Inc. drum draining area. The data 
collected will be utilized to finalize soil boring and monitoring well 
locations. 
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A series of surface water bench .arks will be established across the site so 
that surface water elevations can be determined at the same ti.e groundwater 
monitoring wells are sampled. The bench marks will be referenced to U.S.G.S. 
elevations. The resulting data will be used to document the interaction 
between surface and groundwater and should allow determination of whether the 
marshes which surround the site are discharge areas or recharge sources. 

4.1.5 Environmental Audit of ACS 
An environmental audit will be conducted of the ACS facility to determine if 
it currently contributes to the groundwater system. The audit will include an 
examination of process streams and an assessment of the integrity of product 
piping, sewer piping, drains, and the effluent transport system. Site access 
and the cooperation of ACS management will be necessary for successful 
completion of this task. Also, this will be coordinated with the U.S. EPA and 
the State of Indiana RCRA personneJ. Starting information includes the 
pending RCRA permit, the ATEC January 15, 1986 report, the Subsurface Soil 
Exploration of Griffith Sanitary landfill November 7, 1986, and other 
available reports. 

~: ... - ..... - .. ..:; .... 

It is anticipated that the results of the audit will suggest that some type of 
monitoring of the ACS facility would be prudent. This .anitoring could 
consist of flowmeters on influent and effluent, timed samples of the effluent 
wastestreams, or sampling devices that are connected to portable detection 
equipment such as pH meters or Organic Vapor Analyzers. 

4.1.6 Establish Remedial Alternatives 
Results from the Feasibility Study, (Section 5), will be used to evaluate and 
rank the possible remedial actions according to economic, environmental, 
technical, and institutional considerations. To conduct a thorough 
Feasibility Study, a data base should be developed which characterizes the 
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.edia, the contaminants, and the potential •igratton pathways, according to 
the specific remedial actions which are feasible for the stte. To develop a 
complete data base, possible remedial activities wtll be listed and screened 
for potential feasibility based on the results of a review of available 
information and limited non-intrusive site investigations. Fro. thfs lfst, a 
short list will be developed, containing only the remedial procedures which 
are viable for the hazardous compounds, contaminated .edia, and potential 
pathways which are at the site. This short list will provide focus for 
refining the data quality objectives (DQO). 

The original complete list and the short list of Remedial Alternatives will be 
provided along with a brief justification for each selection. The list will 
be considered flexible, open to amendment and deletion as the Rl progresses. 

4.1.7 Technical Memorandum 
A technical memorandum will be prepared to document the activities undertaken 
with Rl Task 1. This memorandum will also provide detailed results of each 
survey including: 1) Property boundaries map; 2) a grid and surface elevation 
.ap; 3) results of the local groundwater utilization survey; 4) results of the 
geophysical surveys; 5) results of the environmental audit of ACS; and 6) a 
list of Potential Remedial Alternatives. 

4.2 RI TASK 2 HYDROGEOLOGIC INVESTJGATIQN 

4.2.1 Characterization Flow System 
After the problem areas have been delineated in Task 1, the setting of the 
problem, the shallow groundwater flow system, will be characterized in Task 2. 
The focus of this subtask will be to determine the groundwater flow directions 
in the shallow aquifer. Specifically, the subtask will: 

• Evaluate the details of on-site soil stratigraphy and the 
stratigraphy in adjacent off-site areas. 
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• Determine the hydrogeologic conditions in the upper aquifer, 
including vertical and horizontal groundwater flow conditions 
on site and in adjacent off-site areas. 

• Determine the configuration of the water table in the upper 
aquifer on site and in adjacent areas off site. 

• Identify surficial drainage features and flow patterns, and 
characterize the relationship of surface water to groundwater 
on site and fn adjacent off-site areas. 

Characterize the extent of surface water and sedi.ent 
contamination on site and in adjacent off-site areas. 

Regional groundwater flow in the vicinity of the ACS site ts reportedly tq the 
northeast; however, due to several features near the site, flow patterns on 
stte are not well defined. Turkey Creek, is located one •11e to the south. 
The only other major surface water body is the little Calumet River, three 
miles to the north, therefore, there may be a local drainage divide through or 
to the north of the site. Griffith landfill has also excavated 30 feet of 
soil material and ts pumping to control the inflowing water, which will also 
affect local groundwater flow. 

Based on existing subsurface data, the hydrostratigraphy at the site appears 
to consist of: 

• An upper aquifer fine-to coarse-grained sand with fine to 
coarse gravel, and small amounts of peat and silt, about 
20-feet thick. 

• An intervening silty clay to clay unit containing 
discontinuous lenses of gravel, 15 to 30-feet thick. 

· A lower sand and gravel aquifer, 90-feet thick. 

A fourth soil unit consisting of thick, stiff clay is reported in the area, 
but borings indicate it is absent on site. The deeper sand and gravel unit is 
the major water supply aquifer in the area. The depth to bedrock, which 
consists of interbedded shales and dolomites, is about 130 feet. 
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To determine if the on-going ACS operation has a current i.pact on the 
groundwater flow system, a water budget will be conducted to account for the 
total water usage within the facility. The total water extracted from on-site 
wells or obtained from off-site sources will be compared to the volume of 
water discharged to sewers. Additionally, a system will be established to 
monitor the quality of effluent discharged from plant operations. Completion 
of this task will require cooperation from ACS. 

Installation of groundwater monitoring wells will provide the data needed to 
determine the vertical and horizontal directions of groundwater flow and the 
horizontal and vertical extent of contamination. Also, they will provide '-' 
better stratigraphic and geotechnical information concerning sediments under 
the site. 

During Task 2, six monitoring wells will be installed around the perimeter of 
the ACS site (Figure 4-2). The wells would be constructed with 10-foot 
screens located to intersect the water table. If the aquifer is thicker than 
15 feet, and the results of sampling indicate the necessity, Phase II 
monitoring wells could be constructed to samp1e the lower part of the upper 
aquifer. The purpose of the wells would be to define potential contaminants 
migrating away from the site. In addition, areas found to be uncontaminated 
would be potential areas for locating wells that would penetrate into the 
lower aquifer in Task 4. 

A detailed water table map will be necessary to define the flow directions and 
gradients across the site. A series of temporary piezometers and wells will 
be installed within the site in an approximately rectangular grid to augment 
the surface water level data and provide the groundwater elevation data 
necessary to develop a water table map for the upper aquifer. The groundwater 
grid will include the six perimeter monitoring wells and several leachate 
wells in the landfill. Slug tests, bail tests, or pump tests will be 
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conducted in three of the six Phase I monitoring wells to determine the 
hydraulic properties of the aquifer. Specific wells to test will be selected 
to represent upper aquifer conditions. Criteria for selection will include 
saturated thickness and grain size. Placement of wells in the landfill will 
require cooperation fro. the Griffith Landfill. The locations of the 
piezometer grid and leachate wells are shown in Figure 4-1. In areas outside 
of the landfill, the piezometers would be installed by jetting them into the 
ground. Within the landfill, they would probably be installed with a drill 
rig. Screens for the piezometers will be set at the top of the first 
saturated layer. Under no circumstances would piezometers be installed 
through the base of the landfill. Piezometers will be installed with caps 
which can be •pop-riveted• in place to seal the well and avoid tampering. 

It is anticipated that water levels in the piezometers would be measured at 
least twice during the course of the RI. Levels at the piezometers and 
surface water points will be .aasured within a week after they are installed, 
and again before the Phase I field work is complete. Uncertainty in field 
conditions, scheduling, and site access does not allow more specific 
scheduling. If possible, .easurements would also be made during both dry and 
wet periods, and collected at several closely-spaced intervals immediately 
after a major precipitation event to determine the response of the system to 
major surface water inflow. 

The information developed in Tasks 1 and 2 will be synthesized using a 
groundwater flow model. The purpose of the model would be to conduct a water 
balance of the site and determine the groundwater flow paths and rates in the 
near surface aquifer. Since two aquifers will be analyzed, it is anticipated 
that the U.S.G.S. Three-Dimensional Groundwater Flow Model (Modflow) will be 
used. The model is capable of simulating groundwater flow within and between 
aquifers. It can simulate stresses to the aquifer(s) by actions such as: 
flow from external sources, flow to wells, areal recharge, evapotranspiration, 
flow to drains, and flow through riverbeds. Additionally, the head values 
derived in modeling can be used to develop hydraulic gradients, velocity 
field, and estimate solute transport rates. 
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During Phase I of the remedial investigation, surface water and sediment 
samples will be collected, some restdenttal wells ·~ be sampled, and some 
groundwater monitoring wells will be installed and saiPled. Based on the 
results of Phase I, Phase II monitoring wells wtll be installed and sa.pled, 
and samples will be collected at water supply wells downgradient of the site. 
One upgradient water supply well wtll also be sampled. 

It is anticipated that based on results of the environmental audit of the ACS 
facility, four sampling locations will be defined. Sa.ples wtll be collected 
from these four areas as part of Task 2. 

The most significant •igration pathway by which conta.ination at the ACS site 
• may migrate fs via groundwater, particularly the upper aquifer~ In 1982, four 

shallow (approximately 20 ft.) test wells were installed by the FIT. A 
groundwater sample collected from one of these wells (Test Well 1-Figure 2-1) 
was found to contain organic chemicals, including benzene, toluene, and 
trichloroethylene. Monitoring wells, sotl boring sa.ples, water level 
measurements, permeability tests, and geotechnical testing of sotl samples 
will be used to characterize tbts potential •igration pathway. Private water 
supply wells will be sampled as a precaution for protection of the public 
health and to provide information regarding the presence and extP~t of 
contamination in the lower aquifer, which 1s the uhi. i~Uffet"used for water 
supply in the area. Private wells adjacent to the site, set in the upper 
aquifer (Unit 1, defined tn Section 2.1.1) would be sa.pled tn Phase I. 
Private wells screened in the lower aquifer (Unit 3 defined in Section 2.1.1) 
downgradient of the site will be sampled in the second phase after groundwater 
gradient bas been determined tn that aquifer. At least one sample will be 
collected upgradient of the site to indicate background water quality. 
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The Phase I monitoring wells will be instrumented with 10 foot screens located 
to intersect ·the water table. If results of Phase I sampling indicate the 
need for collecting samples of groundwater deeper in the aquifer, deeper wells 
will be designated in subsequent phases of investigation. 

In addition to the sampling of groundwater monitoring wells, samples will be 
collected from four leachate piezometers installed at the Town of Griffith 
landfill. The purpose of the 1 eachate samp 1 es 1s to chuacteri ze the 1 each ate 
quality within the l~ndf111. Samples will be collected from wells that 
represent conditions that may have been encountered during various stages of 
the landfill development. 
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Surface water drainage from the site may contain hazardous contaminants. In 
addition, contaminated groundwater could be discharging to nearby surface 
water bodies - •arsh west of the ACS property and the excavated area at the 
toe of the working face tn the Griffith Landfill. Water that collects in this 
low area is periodically pumped into a municipal sanitary sewer. Contaminants 
could also be accumulating on or aigrating with sedi.ents that are eroded off 
the site. Eleven samples of surface water and sediment will be collected and 
analyzed to assess these possibilities. The approximate locations of these 
eleven pairs of surface water and sediment samples are shown in Figure 4-3. 
Sampling locations will include Treatment Pond 2 (Location 1), the ACS 
Retention Pond (Location 2), a drainage ditch at the southwest corner of the ~ 

ACS plant (location 3), the marsh (Location 4), ponded water near the Off-Site 
Or.um Containment Area (location 5), the Griffith Landfill excavation (Location 
6), three sites along a drainage ditch (including a small pond north of the 
railroad track) connecting the marsh to Turkey Creek (location 7), and a 
drainage ditch that is parallel to Colfax Avenue south of the intersection of 
Colfax Avenue and Reder road (Location 8) tn addition drainage ditch 1800 feet 
southeast of the ACS site; is designated as Location 9, although it falls 
beyond the limits of Figure 4-3. 

The Phase I sampling effort is summarized in Table 4-1, and the sampling 
analysis program is presented in detail in Table 4-2. 

A technical memorandum will be prepared upon completion of Task 2 to document 
actual activities and present the findings. The technical memorandum specific 
to site characterization will address, as a minimum, the following subjects: 

1. Hydrogeologic conditions in the study area; identification 
and characterization of soil stratigraphy and areal 
relationships of soil deposits; identification and 
characterization of hydrostrattgraphic units and areal 
relationship; evaluation of groundwater flow systems, flow 
directions, flow rates and recharge-discharge distribution. 
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2. Sampling and analysis of water supply wells and groundwater; 
identification of contaminant levels in all the 
hydrostratigraphic units investigated both on and off site 
during the phases which have been completed; evaluation of 
potential contaminant •tgration across the site boundary and 
into the water supply aquifer. 

3. Sampling and analysts of surface water and sedi.ent; 
identification of on-stte contaminant levels; elevation of 
off-site conta•inant •igration. 

4.3 RI TASK 3 - NEAR SURFACE CONJAMINATION INVESTIGATION 
There are insufficient data regarding the volume, concentration, and character 
of waste disposed at the American Chemical Service (ACS) site. ACS has 
provided some information on the approximate location and general nature of 
waste disposal on-site, but additional data are needed. Therefore, an 
investigation of the known disposal sites (the Still Bottoms Pond, Treatment 
Pond 1, the On-Site Dru• Contain.ent Area, the Off Site Drum Containment Area, 
and the Kapica Dump Site) will be completed during Phase I of the remedial 
investigation. This will involve sampling of the waste and the natural soil 
materials underlying the waste. There is also evidence that waste material 
has been spilled or dumped on the ground in the Drum Storage Area and possibly 
within the old Kapica Drum (now Pa~y Corporation) property. Investigaiion 
of these areas will involve sampling of surficial and subsurface soils for 
characterization of residual conta.ination. 

The sampling program to be implemented as part of the RI/FS at the American 
Chemical Services site in Griffith, Indiana, will evaluate and characterize 
the location, nature and volume of the contaminated areas on site including 
the old Still Bottoms Ponds, Treatment Pond 1, Kapica Dump Site, the On-Site 
Drum Containment Area and the Off Site Drum Containment Area. 

The scope of sampling activities to be conducted as part of the source 
characterization task includes surface soil sampling, drilling of 14 soil and 
waste borings and excavation of six waste pits. Chemical analysis to detect 
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priority pollutants and other hazardous •aterials will be performed on 48 
investigative samples. Depending upon the results of source sampling, 1t may 
be necessary to conduct RCRA tests on some samples. For example, RCRA waste 
characteristic tests such as ign1tability or E.P. toxicity •ay be specified 
for some waste samples. The sources characterization sampling effort is 
summariled in Table 4-3, and the sampling analysts program is presented tn 
detail in Table 4-4. A qualified geologist or geotechnical engineer will log 
all excavation and drilling activities. Additional test pits and soil borings 
aay be conducted in Phase II of the investigation. 

Three source areas are known to contain buried drums - the On-Site Drum 
Containment Area, the Still Bottoms Pond and Treatment Pond 1 (see Figure 
4-4). In two of these areas (Still Bottoms Pond and Treatment Pond 1), the 
drums were dumped, crushed and compacted and tt is expected that fill 
materials will consist of a mixture of waste residue and drum carcasses. 
Test-pits will be used to allow collection of waste samples and soil samples 
from at least one foot into natural soil. The approxiaate locations of the 
test pits are shown in Figure 4-4 (locations E, F, G). If a liner 1s 
encountered, excavation will cease. The liner shall not be penetrated. One 
pit will be sufficient in the On-Site Drum Containment Area (location E), two 
pits are needed in the Still bottoms Pond (Location F) (parts of which now 
have process structures built on top), and three will be needed in the 
Treatment Pond No. 1 area (Location G). In each test pit, one composite waste 
sample, consisting of 5 discrete samples, and one natural subsoil sample will 
be collected. This sampling in conjunction with geophysical studies will 
provide data for evaluating the volume, concentration, and character of the 
wastes in these source areas. Data will also provide the basis for assessing 
the extent to which the wastes are moving into adjacent soil materials. 
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Test borings will be used to collect waste and natural soil samples in two of 
the source areas - the Off-Site Dru• Containment Area, and the Kapica Dump 
Site (see Figure 4-4). Although there is evidence of a substantial nu.ber of 
drums buried in the Off-Site Drum Containment Area, borings are proposed 
(rather than test pits) because there is a clay cap over the area and it seems 
likely that the drums are not densely packed. It ts anticipated that the 
drums disposed of in this area were crushed and the fill materials will 
consist of a mixture of waste residues and drum carcasses. Thus there should 
be less damage to the integrity of the cap with a good probability of 
successfully defining the extent of contamination. The approximate locations 
of the test borings are shown in Figure 4-4 (locations C and L). Five borings 
will be drilled in the Off-Site Drum Containment Area (location C) with one 
composite waste sample, consisting of 5 discrete samples, and one natural soil 
sample will be collected in each boring. Three borings are planned for Kapica 
Drum Site (location l), which apparently consists of alternating layers of 
drum sludges and soil. One composite waste sample and one natural subsoil 
sample will be collected from these borings. This sampling will provide data 
for evaluating the volume, concentration and character of the wastes in these 
source areas and for assessing the extent to which the wastes are movtng into 

~- adjacent soils 11atertals. If the magnetometer survey or attempted boring 
indicate that test borings will not be possible, it may be necessary to 
excavate test pits as described above. 

In both the ACS Old Drum Storage Area and the former Kapica Drum property (see 
Figure 4-5), there is evidence indicating that minor drips, spills and leaks 
of various chemical substances did or could have occurred. Resulting residual 
contamination of the unsaturated zone, if there is any remaining at this time, 
would be dispersed throughout relatively large areas. Composite soil samples 
will be used to provide a general characterization of any residual 
contamination in these potential source areas. The approximate Phase I 
locations of the sampling areas for the soil area samples are shown 1n Figure 
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4-5 (locations E, P, R, 0). The on-site containment area wtll be divided into 
four sampling areas (Location E) and the for.er Kapfca Drum property will be 
divided into two sampling areas (location 0). Within each sa.pling area, soil 
will be collected at five discrete sites at one depth interval - 6 to 18 
inches. Each soil sample will be qualitatively screened for organic vapors 
using HNu or OVA. Samples will be composited by depth within each sampling 
area. In addition to these composite samples, grab samples will be collected 
at two specific areas - near the former fume incinerator (location P) and at 
the site of a previous spill/fire (Location R) - at the same depth interval. 

~ The exact location of the fume incinerator of the sptll/fire stte will be 
specified by American Chemical Service. These soil sa.ples represent Phase I 
numbers and locations. Additional phases of investigation •ay be necessary. 

Specific data regarding the vertical distribution of residual soil 
contamination in the Old Drum Storage Area (see Figure 4-5) ts needed to 
complement the general data regarding areal extent obtained fro. the soil area 
samples. This data will be collected using six vertically sa.pled soil 
borings. The approximate locations of the soil boring samples are shown in 
Figure 4-5 (location M). The borings will be located~n the basts of 
qualitative organic vapor screening performed during soil area sampling so 
that attenuation profiles can be developed for a range of near-surface 
contaminant conditions. In each soil boring, samples from depths of 2-2.5 
feet and 4-4.5 fee.t will be submitted to the laboratory for chemical analysts. 
Second phase sampling may be used to refine definitions of the depth and 
extent. 

A technical memorandum will be prepared upon completion of the source 
characterization field work to document the field activities and present the 
findings. The technical memorandum specific source characterization will 
address, as a min~um, the following subjects: 

· Sampling ~nd analysts of waste from pits and borings; 
identification of source areas and type and extent of 
contamination. 
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• Sampling and analysis of soil on site from composite ~nd grab 
samples and soil borings; identification of on-site 
contaminant levels in soil including areal extent and depth, 
evaluation of contaminant mobility and attenuation. 

4.4 Rl TASK 4 - PHASE II SITE CKABACTERIZATIQN 

j 

J® 

4.4.1 Groundwater Characterization 
Based on the results of the work conducted during Task 2 and 3, it is 
anticipated that at least 8 and up to 12 new monitoring wells will be 
installed in Task 4. Although the need for, the location, and the number of 
second phase wells is currently unknown, 4 Phase II wells will penetrate to 
the top of the lower aquifer and at least 4 and up to 8 of the wells would be 
additional shallow wells. The purpose of the shallow wells would be to 
further define the extent of coniamination in the upper aquifer. The purpose 
of the lower wells would be to extend the stratigraphic description of the 
site, determine vertical gradients between the two aquifers, and investigate 
potential contamination of the low~r aquifer. All monitoring wells 
constructed during the RI/FS (6 in Phase I and up to 12 in Phase II} will be 
sampled following ir.stallation and development. After all wells have been 

:~ sampled for the full Target Compound List, it may be anticipated that the 
Phase I and II wells will be re-sampled; up to half will be analyzed for the 
full Target Compound List, and the remaining wells (with EPA review and 
comment} may be sampled only for compounds indicated in prior sampling. 

A survey as described in Task 1 will be performed to identify sources of 
drinking water and groundwater utilization within one •ile of the site. 
Existing data suggests that the main areas of groundwater use for drinking 
water are to the south and east of the site. All known private, industrial, 
and commercial production wells within 1 mile of the ACS site are plotted on 
Figure 1-4. The plot also indicates the depth of the screened interval. Four 
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Phase II monitoring wells will be constructed in the upper part of the sand 
and gravel aquifer (Unit 3). Water levels will be measured in these during 
Phase II so that the hydraulic gradient in the aquifer can be determined. On 
the basis of the groundwater flow direction, the production wells within one 
•ile downgradient of the site will be sampled. A private well, just across 
Colfax Avenue on Reder Road will be sampled. If it is one of the downgradient 
wells, one upgradient well will be sampled to provide an indication of 
background groundwater quality. It is anticipated that 10 wells will be 

sampled. Information covering well construction (depth, screened interval, 
materials, etc.) will be obtained, if possible, for each residential well that 
is sampled. 

4.4.2 Additional Soil Samolinq 
Based on the results of the work conducted in Task 3, it is anticipated that 
additional drilling, sampling, and analysis will be required to define the 
lateral and vertical extent of soil contamination at the site. The actual 
need and location of the samples would be determined in Task 3. It is 
anticipated that up to 20 soil samples would be collected for analysis. It is 
anticipated that after U.S.EPA review and comment samples will only be tested 
for the compounds detected at each location during Phase I sampling. 

4.4.3 Groundwater Transport Model 
The role of the groundwater model is to formulate the appropriat~ questions 
and to help in obtaining quantitative answers of sufficient accuracy and 
detail to guide in decision making. The role of models is not to provide 
precise answers to the questions which have been posed. Rather, the model 
should be used to produce information needed to guide the thinking underlying 
the decision to be made. If modeling is conducted, the proposed model and 
associated assumptions will be submitted to the U.S. EPA for review and 
approval. 
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Mathematical models have the potential for performing the following functions: 

1. Organization - One of the biggest problems encountered in 
planning or design is to represent and display in simple 
terms the numerous characteristics of complex systems and 
proposed plans. Models serve an invaluable function tn 
proving a basts for such representation and for actually 
carrying out much of the computation which is required for 
this organization. 

2. AmPlification - When properly used, models can amplify 
available knowledge of the behavior of complex systems. 
Models do not produce new information; however, they permit 
the extraction of greater amounts of information from the 
existing database. In this sense, they increase 
understanding of the problem under study and of the options 
for dealing with it. 

3. Evaluation - Models can be designed to incorporate measures 
of performance of the system under study and may therefore be 
designed to produce comparative evaluations of performance. 
Modeling can project or predict the consequences of 
alternative future actions, including the no-action 
alternative. 

The hydraulic conductivity of the penetrated aquifer will be estimated by 
conducting slug test on selected completed wells. The basic concept behind 
these tests is that the rate of rise of the water level in a well after an 
•instantaneous• di~·lacement of a •slug• of water is a function of aquifer 
hydraulic conductivity. Thus by measuring water levels at various times 
following displacement of the slug, the nydrau·lic ~onduct1vity can be 
calculated. To be a meaningful test, it is necessary to quickly displace a 
fairly large volume of water and readily and accurately measure water levels 
in the well. Analysis of test data should use appropriate computational 
methods such as that presented by Bouwer, H. and R.C. Rice, 1977, •A Slug Test 
for Determining Hydraulic Conductivity of Unconfined Aquifers with Completely 
or Partially Penetrating Wells,• Water Resources Research, Vol. 12, No. 3, pp. 
423-428 of Nguyen and Pinder, 1984. If indicated, a pump test might be 
conducted. 

WARZYN 

~ 



, 
' • 

] 
l 
1 

' ' i 

, 

1~ 
. 
' 

1 

1 

1 
J 

!~ 

WORK PLAN 
AMERICAN CHEMICAL SERVICES, INC • SECTION 4 

REVISION 3 
APRIL 8, 1988 
PAGE 4-22 OF 36 

A total of 8 wells will be used for aquifer testing by the slug test method. 
All of the lower aquifer wells constructed in Phase II (4 wells in Unit 3) 
will be tested, and 4 of the monitoring wells completed in the shallow aquifer 
(Unit 1) will be tested. The four shallow wells will be selected to be most 
representative of the shallow aquifer, and to be best suited for conducting 
tests by the slug method (i.e. the geologic material must be characteristic of 
average upper aquifer materials, and the well should cut across at least 75~ 
of the aquifer). 

Hydraulic conductivity testing of monitoring wells installed at the ACS site 
will be performed as follows: 

· An initial measurement of static water level will be made. 

• A volume of water will then be displaced as rapidly as 
possible using a calibrated solid cylinder or compressed air. 
Highly permeable conditions (K ~ 10-3 em/sec) are anticipated. 

. Water level changes in the well will be sensed and recorded by 
a pressure transducer connected to an electronic data logger. 
Water level measurements will be collected automatically on 
logarithmically increasing time steps, starting at 0.003 
minutes (i.e., the first 10 measurements will be taken at the 
following elapsed time: 0, 0.003, 0.007, 0.010, 0.013, 0.017, 
0.020, 0.0233, 0.026, 0.030). The total test time could last 
from several minutes to several hours for each well. 

The data wii• be plotted in the field (water level vs. log 
time) using semi-log paper to determine if th~ data ar~ 
sufficient to establish a reasonable straight-line 
relationship. 

This Work Plan presents the conceptual details for the first two phases of 
investigation. Additional phases could be developed if and when it were to be 
determined that additional information would be required which has not been 
developed in Phases I and II. After completion of the first and subsequent 
phases, meetings will be held among the PRP representatives, the PRP's 
consultant, the IDEM, 001, and U.S.EPA to develop the scope of the next phase. 
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During the development and initial screening of alternatives, laboratory and 
bench scale studies and modeling may be needed to determine the overall 
implementability, operability, reliability and cost effectiveness of a 
particular alternative. 

Laboratory studies, pilot scale studies or supplemental studies that may be 
needed to determine engineering design and operating criteria for full-scale 
operation of the chosen technologies are discussed below. If laboratory 
studies are deemed necessary based on work activities, a separate work plan, 
schedule and budget will be developed for IDEM and U.S. EPA approval. This 
work will be submitted in a time frame that maintains steady progress of the 
overall feasibility study. 

4.5.1 Treatability Studies 
Treatability investigations that may be required include: 

· Waste fixation technologies to ensure that any encapsulation 
alternatives will effectively provide containment of the 
wastes located on the site. 

· Treatability with a phys-ical/chemical or biological process to 
determine loading effectiveness, required sizing, chemical and 
other material requirements for treatment of groundwater 
and/or storm water run-off from the site. 

Incineration pilot studies to determine contaminant 
destruction efficiencies, design criteria, materials handling 
requirements and sidestream (i.e., off gases and ash) 
treatment/handling/disposal requirements. 

4.5.2 Compatibility Studies 
One remedial action alternative that may be considered is the use of 
contaminant migration barrier walls. The compatibility of soil bentonite wall 
and waste material deposited on the ACS site and leachate being generated on 
the site may have to be investigated. In addition, any synergistic reactions 
that could occur when different waste materials and decomposition by-products 
are mixed will be examined. WARZYN 
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The data validation task will be conducted by the Project Team. 

4.7 RI TASK 7- CONTAMINANT PATHWAY AND TRANSPORT EVALUATION 
This task will involve the identification of contaminant transport pathways. 
The pathways that will be investigated include soil (unsaturated zone), 
groundwater, surface water and air. The evaluation developed under this task 
will be used as the basis for the work tojbe conducted under Task 8 -
Endangerment Assessment. 

4.7.1 Unsaturated Soil Zone 
Numerous soil samples will be collected during the on-site remedial 
investigation. The soil sampling survey is described in detail in the 
Sampling and Analysis Plan. The information that wtll be collected will be 
used to evaluate contaminant pathways and transport pathways includes the 
following: 

• The type of contaminants present 

· The extent of contamination (i.e., delineation of contaminant 
zones) 

• Contaminant solubilities 

· Contaminant densities 

Contaminant amenability to soil absorption/adsorption 

• Volatility of contaminants 

This type of information will allow a determination to be made concerning the 
directions (i.e., pathways) contaminants are migrating from various disposal 
locations on the ACS site. Data will also determine whether the contaminants 
are being transported through the unsaturated soil zone into the groundwater 
or being attenuated in the soil. 

WARZYN 

~ 



1 

i 

I 
i 

.1 
I 

j 

1 

l 
l 

WORK PLAN 
AMERICAN CHEMICAL SERVICES, INC. 

4.7.2. Groundwater 

SECTION 4 
REVISION 3 
APRIL 8, 1988 
PAGE 4-ZS OF 36 

Groundwater sampling will also be conducted during the on-site remedial 
investigation work. Information gained through potential groundwater sampling 
will allow delineation of the type and extent of groundwater contamination 
both on and off site. Specific contaminant characteristics, such as 
solubility and density in conjunction with hydrogeologic data, such as soil 
hydrologic conductivity and transmissivity, will allow determination.of such 
items as: 

• Projected direction and rate of contaminant transport in the 
groundwater; 

• Estimated volume of contaminated water (and contaminants) 
present: 

• Determination of whether contaminants would collect at the 
interface of the aquifer surface and the unsaturated soil zone 
or settle through the aquifer and become concentrated along 
the surface of the underlying bedrock (or even seep into the 
fractured bedrock); 

· Whether contaminants would be dissolved (solubilize) in 
rainwater as it percolated through the soil and be leached out 
and subsequently transported into the underlying aquifer. 

4.7.3 Surface Water 
Surface water sampling will also be conducted during the remedial 
investigation task. lhi: w111 i110W detennin<:tion ~f off-si~.~ migt .. tiOii 'Jf 

contaminants. Migration could be occurring via one of the following pathways: 

· Recharge of surface streams with contaminated groundwater; 

· Contaminated stormwater run-off from the ACS site; 

· Discharge of contaminants from the marsh area which borders 
the west side of the ACS site. 
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Prior to 1974, according to ACS, some process wastewaters were discharged into 
the marsh area west of the ACS site. The stream that runs through the marsh 
could be absorbing contaminants as it passes through the aarsh and 
transporting them off site. In addition to collecting surface water samples, 
sediment sampling will also be conducted. 

4.7.4 Air 
Based on the review of existing information, (e.g., the Hazard Ranking System 
scores) the ambient air is not considered to be a contaminant pathway and no 
air sampling is proposed. However, during excavation and boring operations 
planned for the remedial investigation it is possible that contaminated 
surface soil particles (i.e., fugitive dust), and volatile organic emissions 
from the waste material disposal and spill areas will be released in the 
vicinity of the drilling or excavation area. Therefore, limited air 
monitoring for personnel protection will be conducted. 

4.8 RI Task 8 - Endangerment Assessment 
An endangerment assessment will be conducted to establish the extent to which 
contaminants present at the site or rele~sed :~rom the site may present a 

) danger to the public health, welfare, or the environment. This endangerment 
......... 

assessment will evaluate conditions at the site in the absence of any further 
remedial actions, i.e., it will constitute an assessment of the •No-Action• 
remedial alternative. This endangerment assessment will be conducted 
~or.sistent with applicable EPA draft guide"; 1n:' d~),_'.:~cl~nt:. Tht following eigt.t 
factors will be considered: 

• Contaminants found at the site 
Factors affecting migration 

· Environmental factors 
· Exposure evaluation 
• Toxicity evaluation 
· Environmental impacts 
• Data gaps and recommendations 
· Quality assurance 
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Information on the identity, quantity, physical state, and concentrations on 
contaminants found at the sfte will be summarized in tabular and/or graphic 
form and will be used as the basts for the transport and exposure models 
outlined below. Specifically, data on source strengths and ambient 
concentrations in sofl, groundwater, and surface water will be summarized. 
(Air is not considered a significant exposure pathway at this site.) Special 
attention will be paid to the reliability of analytical data and the 
tabulations will ordinarily be limited to those data validated by acceptable 
QA/QC procedures. 

A short list of contaminants of primary concern for hazard evaluation will be 
compiled. This list will include, at a minimum, the following compounds 
preliminarily identified in the soil, surface water and groundwater at the 
site: phenol, chlorinated ethanes, chlorinated ethenes, phthalates, heavy 
metals and cyanide. Any other contaminants found at or near the site during 
the RJ will be screened for inclusion in the list. In particular, if 
polychlorinated biphenols (PCBs), pesticides, maleic anhydride, methanol or 

<"; formaldehyde (compounds that are known to have been disposed of at the site) 
-......_/ 

are found at or near the site during the RI, these will be given special 
attention in screening. The screening of contaminants will be based on 
quantities present, potential for exposure, and toxicity (using toxicity 
indices such as reference doses, ambient water quality criteria or unit 
risks). This information will be used to derive a hazard index to permit 
comparison and ranking the relative hazards posed by each chemical found 
during the Rl. Based on this ranking, a short list of contaminants of primary 
concern will be compiled, and a preliminary report will be prepared for review 
by EPA and EPA's technical consultants. After approval of the short list by 
EPA, the remainder of the endangerment assessment will be limited to 
consideration of the chemicals on the short list of indicator chemicals. 
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Information on topography, soil environment, geological environment, 
hydrological characteristics, and climate will be summarized to serve as the 
basis of exposure models, as discussed below. 

4.8.3 Environmental fate of Contaminants 
Physical and chemical characteristics of contaminants will be derived from 
standard sources and will be used to characterize the environffiantal 
persistence of each chemical, as well as its propensity to migrate in various 
media and to transfer from one medium to another. Specifically, a detailed 
evaluation will be made of the persistence and mobility of PAHs, chlorinated 
solvents, and other compounds in soils under the conditions prevailing at the 
site, including their tendency to be absorbed to soils and other materials 
present at the site, and their tendency to leach into groundwater. This 
evaluation will also take into account, to the extent possible, differences in 
physical and chemical properties among different organic species and will 
evaluate the potential for differential persistence or mobility of the more 
toxic species. The evaluation will take into account the presence of 
hydrocarbons, phenols, or other solvents that may increase leaching through 
the clay confining layer below the site. A similar evaluation will be made of 
the mobility of metals and of any other contaminants included in the short 
list. 

Specific routes of contamination that would be considered are: 

1. leaching of contaminants into the shallow Calumet Aquifer, 
followed by transport in shallow groundwater to points were 
groundwater discharges to surfate water (potentially the 
marsh west of the site) or to areas where groundwater may be 
withdrawn for use. 

2. Transport of contaminants into the deep aquifer (the 
Valparaiso Aquifer), with the specific goal of predicting 
concentrations of contaminants in areas where the aquifer is 
used for drinking water supply. 
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3. 

4. 

Contaminated surface run-off or erosion of contaminated soil 
particles into surface water drainage. 

The fate of the contaminants in off-site surface waters (if 
the results of No. 3 above indicate potential or actual 
transport of contaminants into these water). The evaluation 
will take into account dilution, degradation, spatial 
dispersion, biological uptake, and bioconcentratfon in food 
chains. 

Other routes of transport that will be considered to the extent necessary to 
evaluate their potential significance include direct contact with contaminated 
soils by on-site worker and tracking of contaminated soils off site by 
vehicles, humans, or animals. 

The- objective of contaminant transport evaluation will be to derive estimates 
of ambient concentrations of contaminants both on site and off site and hence 
to estimate exposure by human and wildlife receptors. Therefore, the 
evaluation will be focused on areas where potential receptors have been 
identified and need not attempt to generate a detailed description of the 
movement of levels of contaminants into remote areas. 

4.8.4 Exposure Evaluation 
In the first stage in the exposure assessment, the populations at risk will be 
described. For human populations, this will include the number and 
distribution of residP.nts and workers (both on site and off site), the 
demographic characteristics of the population, and projections for changes in 
future decades (obtainable from government and commercial sources). At the 
ACS site, an evaluation will focus on human exposure via potential consumption 
of contaminated groundwater. Any especially sensitive populations (children, 
older person, etc.) will be identified. If off-site transport of contaminants 
if found likely to occur, wildlife populations at risk will be defined using 
information from governmental and private surveys, supplemented by focused 
field investigation, if needed. Applicable EPA guidelines and current 
practices will be followed in compiling and presenting this information. 
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In the second stage in exposure assessment, scenarios for exposure will be 
constructed. These scenarios will include, at a minimu., the following: 

1. Direct contact with contaminated surface soils by present or 
future users of the site • 

2. Current or future consumption or other use of contaminated 
groundwater, if migration of contaminants into groundwater is 
found to be a significant exposure pathway. 

3. Consumption of contaminated water and sediment by wildlife,· 
either through groundwater recharge of surface waters or 
direct contact via surface run-off. 

4.8.5. Toxicity Evaluation 
A detailed summary of the toxicity of each of the contaminants on the short 
list will be presented. Toxicity summaries should be obtained from the 
Integrated Risk Information System (IRIS) initially; this information will be 
supplemented with more recently updated information on toxicity and human 
health from the EPA's verified reference doses (RfDs) evaluations by EPA's 
carcinogenic assessment group (CAG) and health effects assessments (HEA) 
documents. Computerized literature searches may be conducted to identify any 
more recent studies that may require consideration and/or modification in 
hazard assessment. Quantitative assessment of toxic hazards at predicted 
levels of exposure will follow current EPA procedures. 

The potential for synergistic effects will also be evaluated. Accordingly, 
special attent~on will be paid to circumstances in which sequential exposure 
to chemicals might occur. 

4.8.6. Environmental Imoacts 
The substantial effects on vegetation or wildlife, if any, caused by chemicals 
released at the site, will be assessed by comparing the predicted ambient 
concentrations of contaminants with those known to be toxic to test species. 
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This section of the Endangerment Assessment will define data gaps and 
questions, and may include recommendations for further site investigation, if 
data gaps are of such nature that endangerment assessment cannot be finalized 

' 
without further site investigations. 

4.8.8 Quality Assurance 
~ The Endangerment Assessment will be based exclusively on analytical data that 

have been subjected to approved QA/QC procedures, unless there is specific 

-.:-......., 

reason to make an exception (e.g., if the only data available are unvalidated 
or partially validated). In addition to QA/QC for the analytical data, the 
results of transport modeling, exposure assessment, and toxicity assessment 
will be subject to Quality Assurance. This will include, at a minimum, review 
of the assessments by a qualified scientist. 

4.8.9 Health Assessment 
A Health Assessment will be conducted by the Agency for Toxic Substances and 
Disease Registry (ATSDR). Data obtained through the RI process will be 

·.~_) supplied to ATSDR. 

4.9 TASK 9 - REMEDIAL INVESTIGATION REPORT 

4.9.1 Draft Remedial Investigation Reoort 
A draft remedial investigation report will be prepared to consolidate and 
summarize the data obtained and documented in previously prepared technical 
memoranda during the remedial investigation. Data gaps and the need for any 
additional remedial investigation field work will be determined. The proposed 
Remedial Investigation Report Table of Contents is shown below: 
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The RI will provide the site characterization, a summary of data collected 
and the conclusions of the site investigation analysis. The draft report 
will be submitted for U.S. EPA and IDEM review. The following is a summary 
of the draft RI report contents. 

• EXECUTIVE SUMMARY 

The executive summary will provide condensed overview of the 
report. The format of the executive summary will follow the 
sections of the report. Tne important characteristics and 
findings will be briefly presented. 

· OBJECTIVES 

The objectives section will state the overall objective of the 
RI and delineate the specific objectives of each of the 
samplings, investigations, and studies performed. The order 
of the specific objectives will be set by the chronology of 
the RI. 

• BACKGROUND 

The background section will provide the information obtained 
in the initial site characterization. This section will 
provide an overview of the past and current activities at the 
site up to the RI phase. 
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The investigation methodologies section will provide the basic 
methods used to obtain the data and information that is used 
in the investigation analysis. The order of presentation of 
the methods will follow the order presented in the objectives 
section. Specific methodologies will in some cases be 
presented in the appendices. Separate subsections should be 
provided for each sampliog, investigation or study performed. 

INVESTIGATION DATA PRESENTATION 

The data will be described as raw data for this section. The 
findings of each sampling, study or investigation will be 
presented. The basic data will be presented in appendices 
where appropriate. 

INVESTIGATION ANALYSIS 

The investigation analysis will provide the conclusions drawn 
from the data presented in the previous section. The first 
subsection will provide the overall conclusions drawn from all 
the samplings, studies, and investigations. Specific analyses 
of the individual sets of data will follow the order 
previously set. 

4.9.2 Agency Review 
The draft RI report will be submitted to U.S. EPA in accordance with the 
Consent Order. Agency comments will subsequently be incorporated into the 
document. 

Upon completion of agency review, a meeting will be held among the Project 
Team, U.S. EPA project staff and representatives of IDEM. The purposes of the 
meeting are as follows: 

• To discuss the contents of the remedial investigation report. 

To determine the remedial action objectives. 

• To identify alternative operable units associated with 
remedial actions to be addressed in the feasibility study. 
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A list of operable units and potential remedial actions will be prepared by 
the project team prior to the meeting to provide a basis for the discussion. 

On the basis of the review meeting, a revised draft remedial investigation 
report will be revised to include U.S. EPA and IDEM review comments as 
appropriate. This final report will be subject to the approval of IDEM and 
U.S. EPA. A public meeting may be held or fact sheets may be prepared and 
distributed by the U.S. EPA or IDEM at this time. Community Relations 
Activities are discussed separately in Section 4.10, Community Relations 
Support. The scope of the feasibility study, as presented in this work plan, 
will be reviewed and modified as appropriate to incorporate the results of the 
review meeting. 

4.9.3 Public Meeting 
A public meeting may be conducted, or fact sheets may be prepared and 
distributed by EPA and IDEM to present the important findings of the remedial 
investigation and alternative proposal for considerations at the ACS site. 
The purpose of the meeting or fact sheets wo~ld be to inform the concerned 
citizens regarding plans for mitigating hazards existing at the site and to 
solicit comments for possible inclusion in the final remedial investigation 
report. The public meetings are further discussed in Section 4.10. 

4.10 T~~k 10- Community Relations Support 
During the remedial investigation, staff will cooperate with the 
implementation of the U.S. EPA-approved community relations plan for the ACS 
site. 

The project staff may participate in a •kick-off• meeting announcing the 
initiation of the remedial investigation. 
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Quality assurance for this project will provide 1 totally integrated program 
for assuring the reliability of monitoring and measurement data. A QA Project 
Plan {QAPP) will specify the procedures which will be implemented to assure 
that the data gathered at the American Chemical Service site are consistent 
with specific quality goals of accuracy, precision, completeness and 
representativeness. 

4.11.1 - Systems Audits 
A minimum of one system audit will be scheduled in each project phase, as 
appropriate. EPA may schedule such an audit as appropriate. 

4.11.2 -Quality Control 
Quality Control (QC) measures will be applied to all tasks and subtasks 
identified with this Work Plan. The Quality Assurance Program Plan and 
Quality Assurance Project Plan define Quality Control procedures that will be 
employed. The Site Manager and Peer Review Grcup are the principal 
individuals responsible for QC implementation. 

4.12 Rl Task 12 - Technical Management 
Project Administration encompasses the following subtasks: 

• Technical review and oversight 
· Meetings 
· Technical and financial reporting 

Technical review and oversight includes the technical direction and management 
provided by the Site Manager to the site team from project initiation to 
completion on topics that are not task~specific. 

4.12.1 Technical Reports 
Repo~ting includes the efforts involved in preparing the required monthly 
technical progress reports for review by U.S. EPA. 
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• Status of work tasks and progress to date with percent of 
completion defined 

Difficulties encountered or anticipated during the reporting 
period 

Actions being taken to resolve problem situations 

Key activities to be performed in the next month 

• Changes in personnel 

The monthly progress report will list target and actual completion dates for 
each activity, including project completion. The report will also include an 
explanation of any major deviation from the work plan schedule. 

4.12.2 Document Control 
All documents will be filed with proper document numbers according to the 
Steering Committee consultants Standard Operating Procedures. Alternate 

.~ monthly meetings of the Project Staff and the U.S. EPA Project Coordinator 
will be held, if necessary. 
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5.1 FS TASK 1 · PRELIMINARY REMEDIAL ALTERNATIVE DEVELOPMENT 
The feasibility study will consist of identification, development and 
evaluation of alternative remedial action plans based on engineering 
feasibility, environmental impacts and costs for the selection of an 

----.... 
~:>J alternathe or combination of alternatives that are cost effective, reliable, 

~ implementable and mitigate the hazards present at the site. 

j 

] 

.. .-:-.. 

The development of alternatives will require definition of remedial response 
objectives, identification of remedial technologies, and identification and 
development of remedial alternatives. 

Remedial action objectives for the site will be established and reviewed by 
U.S. EPA. These objectives will be based on the endangerment assessment 
developed for American Chemical Services, Inc. (ACS). Criteria for meeting 
these objectives will be developed in close consultation with the U.S. EPA and 

._) IDEM so that cleanup objectives at the site are met. They will include 
compliance with 40 CFR 300.68 of the National Contingency Plan, U.S. EPA 
interim guidance, ~,plicable or relevant and appropriate federal and/or state 
laws, consideration of existing levels of contamination, and risk factors for 
~de,..tified sources, pathways and receptor$. 

5.1.1 Remedial Alternatives Identification 
Three types of response will be considered: (l) source control; (2) control 
of contaminants which have migrated off site; and (3) removal and off-site 
and/or on-site treatment and disposal of either the source or contaminants 
that may have migrated off site. 
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For each type of response required, alternative response actions will be 
identified. For each alternative response action, implementation technologies 
will be identified and screened. If more than one type of response ts 
involved, alternatives will then be formulated combining response actions 
(operable ~nits) to form alternatives that address the complete site. The set 
of alternatives derived from the process will cover the following categories: 

Alternatives for treatment or disposal at an off-site or 
on-site f~cility, as appropriate; 

Alternatives that attain applicable or relevant and 
appropriate public health and environmental requirements, 
standards, policy, or guidance; 

As appropriate, alternatives that exceed applicable or 
relevant and appropriate public health and environmental 
requirements; 

As appropriate, alternatives that do not attain applicable 
or relevant and appropriate public health and environmental 
requirements but will reduce the likelihood of present or 
future threat from the hazardous substances and that 
provide significant protection to public health and welfare 
and the environment. This must include an alternative that 
closely approaches the level of protection provided by the 
applicable or relevant and appropriate requirements; and 

No action alternative. 

rcvelopment of alte~~atives includes estab~ishing criteria and standards fo: 
alternatives that do not fully comply with existing regulations and 
standards. 

5.1.2 Identification and Screening of Technologies for Implementation 
Remedial technologies capable of meeting the remedial response objectives for 
the site specific cleanup requirements will be identified, described and 
listed for assembly into a set of viable alternatives. Applicable 
technologies will be based on the nature of the contamination at the site, 
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including the geology and hydrogeology; technical literature; and the 
experience of the project staff. The technologies identified will be on a 
media-specific basts (i.e., groundwater, soil etc.) as well as 
interrelationships between media. 

The screening will consider and address all of the following items: 1) the 
contaminant(s) of concern, 2) the concentrations of the contamtnant(s), 3) 
the extent of the spread of the contaminant(s), 4) the characteristics of the 
contaminant(s), 5) potential pathways and receptors, and 6) acceptable 
concentrations of the contaminants. 

5.1.3 Definition of Alternatives/Operable Units 
As discussed in Section 5.1, if more than one type of response is involved, 
alternatives will be formulated combining response actions into operable 
units to form alternatives that address the entire site. 

5.1.4 Technical Memorandum 
A technical memorandum will be prepared which presents the results of the 
preliminary remedial alternative development. This memorandum will be 

·.J submitted for Agency review and approval. Approval of the technical 
memorandum will be required before proceeding to the next task, which is 
Remedial Alternative Screening. 

5.2 FS T~,::;;z Z RG1ECli~L ALTERNATriE ~CREENiNG 
The alternatives developed in Section 5.1 and approved by U.S. EPA and IDEM 
will be further evaluated in this task. The purpose of screening will be to 
eliminate alternatives that are clearly not feasible or appropriate and will 
be based primarily on engineering judgment. 

Criteria to be included in the evaluation will include: 
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· Technical feasibility and reliability . 
Environmental and public health considerations. 
Institutional considerations. 
Cost. 

5.2.1 Technical Feasibility Screening 
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This level of screening is to eliminate those alternatives that are not 
compatible with site and waste source conditions. Proven technology for 
remediation should be a consideration. 

~ 5.2.1.1 Technical Reliability 
Technical reliability will be evaluated based on available literature and 
project team experience. Proven technolo.gy will be given a higher evaluation 
rating than unproven technologies that may give the same or marginally better 
results. 

5.2.1.2 ImPlementation Screening 
Remedial action plans will be evaluated based on implementability, reliability 
and operability of each component technology that comprises the alternative 
plan. An implementable alternative is one that must be able to be 
successfully applied or accomplished in a reasonable time frame. A reliable 
alternative is one that must be dependable. An alternative that is operable 
must be both practical and feasible. 

5.2.2 Environmental and Public Health Screening 
The purpose of this screening is to eliminate alternatives with significant 
adverse impacts or that do not adequately protect the environment, public 
health, or welfare. 

5.2.2.1 Environmental Screening 
The goals of a remedial action include: 

· To mitigate impacts upon air, surface water, surface sediment 
or groundwater quality and including natural resources and 
their habitats, including reduction of mobility, toxicity, or 
volume of contaminants. 
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• To minimize or eliminate groundwater and surface water 
contamination. 

• To minimize impact upon sotl. 

If these goals can be met by the remedial alternatives, they wtll be 
considered to be protective of the environment. Those remedial alternatives 
that exceed these goals will be rated higher than those that •inimally meet or. 
cannot meet the selected goals. 

Analysis of environmental effects resulting from the implementation of a 
remedial strategy is also an important evaluation factor. The purpose of the 
remedial action is to rectify existing and potential negative environmental 
impacts. Alternatives that create additional long-term negative impacts will 
be avoided. By considering and minimizing environmental effects that may 
result from each alternative, response objectives will be met and public 
welfare and the environment will be protected. 

Thus, alternatives will be evaluated to determine the extent to which they 
will control the source of c~ntamination and to determine if the alternatives 
will .result in adverse environmental impact. For instance, the risks of 
moving wastes off site could be an environmental risk in some circumstances. 
Those alternatives that do not adequately control the source of contamination 
and result in significant adverse impacts will be eliminated from further 
consideration. 

5.2.2.2 Public Health Screening 
Groundwater is the primary factor of concern for public health at ACS. 
Therefore, public health advisories and federal and state standards shall be 
considered, with appropriate adjustment in evaluating alternatives. If 
additional public health concerns are found, they will also be considered. 
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The purpose of this screening ts to eliminate alternatives that do not 
adequately conform to institutional standards such as RCRA compliance, worker 
health and safety and state and local. permits and codes. Included tn this 
analysis will be consideration of community relations/operations issues. 

5.2.4 Cost Screening 
The remedial action program for the ACS site must not only be technically 
capable of addressing the environmental concerns, but it must also be 
implemented and operated in a cost-effective manner. For cost effectiveness 
screening, the cost of all applicable technologies can be compared using cost 
factors such as: 

• Capital costs. 
· Monitoring costs.· 
. Operation and Maintenance costs. 

The purpose of the cost analysis will be to provide a basis for comparing the 
economic features of various remedial a'tion alternatives. These costs will 
be based on site specific conditions such as, the extent of soil 
contamination, and will also consider costs specific to on-site or off-site 
disposal options. For initial screening purposes, the costs will be estimated 
with an accuracy of ±100 percent. 

Capital costs are encountered during the implementation phase for remedial 
action, but monitoring and maintenance costs continue during the post-closure 
phase (design life typically 30 years). Monitoring and maintenance operations 
can represent a substantial portion of the cost of remedial action strategy, 
depending on the alternative chosen. This is particularly true for treatment 
options, such as groundwater treatment. Strategies requiring significant 
maintenance and monitoring will be avoided; however, some level of monitoring 
and maintenance will be required to evaluate the effectiveness of the remedial 
action. 
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An alternative that has higher costs compared to other alternatives and that 
does not provide substantially greater health or environmental benefits will 
be excluded from further consideration. 

So that these criteria are met, emphasis will be placed on proven technologies 
for actions to mitigate contamination on and migrating from the ACS site • 

5.2.5 Technical Memorandum 
A technical memorandum will be prepared which presents the results of the 
Remedial Alternative Screening. This memorandum will be submitted for Agency 
review and comment. 

5.3 FS TASK 3 REMEDIAL ALTERNATIVE ANALYSIS 
Once U.S. EPA and IDEM have reviewed and commented on the initial screening 
activities described fn the technical memorandum, a more detailed 
investigation of the preferred remedial action alternatives will be initiated. 

The following items will be considered in the evaluation: 

• Technical feasibility analysis. 
• Public health analysis. 

Environmental assessment. 
Institutional analysts. 

· Cost analysis. 

5.3.1 Technical FeasibilitY AnalYsis 
The detailed description of ·alternative remedial action plans will include the 
following technical considerations: 

• A descriotion of remedial technologies for each alternative 
will be developed. This will include verbal descriptions as 
well as conceptual drawings and/or process flow sheets of each 
aspect of the technology, such as waste treatment, 
contaminated groundwater treatment, etc. 
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• SPecial engineering considerations reau1red to 1molement the 
alternatives will be identified. These items could include 
evaluation on a pilot scale basis to detenaine the 
ap~licability or other additional studies required before 
proceeding with final remedial design. 

• OPeration and maintenance reayirements of the completed 
remedial alternative will also be identified. The description 
will highlight the type and frequency of operation and 
maintenance requirements. 

• Monitoring Requirements 
Monitoring activities needed for the selected remedial 
alternative may be similar to the RCRA post-closure monitoring 
and maintenance requirements. Monitoring may also be needed, 
at least in the short-term to determine that groundwater 
contamination is mitigated. 

· Off-site disposal needs and transoortation olans will be 
identified for each alternative. Waste characterization will 
determine the types of off-site facilities that would be 
required for disposal. From this information, facilities 
available to handle these materials can be identified. 
Recommendations of suitable sites will be requested from IDEM. 
In addition, transportation plans will be developed for the 
local area. Generally transportation plans are developed only 
for the local area and will identify transportation routes to 
major interstate highways for transportation of waste to be 
managed off site. 

. Temporary storage requirements will be identified. This may 
include storage of waste materials or wastewater befor~ 
transport from the site. Any temporary storage facility will 
be de~igned to minimize the potential for environmental 
impacts. This may require the erection of a temporary 
building, pads for run-on diversion, runoff collection or 
other actions. Any temporary storage requirements will be 
identified for each alternative. Also included will be a 
description of the length of time a waste may remain in 
storage and the maximum quantity of material that would be in 
storage at any one time. 

. Safety requirements unique to implementation of specific plans 
will be identified. Both on and off site health and safety 

_ will be considered. Safety concerns will be addressed for 
both during and after the cleanup action. 
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• Potential for Phasing. A description of how the alternative 
could be phased into individual operable units will be 
prepared. The description will include a discussion of how 
various operable units of the total remedy could be 
implemented individually or grouped to result in a significant 
improvement to public health, the environment or cost savings. 

5.3.2 Public Health Analysis 
The Endangerment Assessment described in Task 8 of the RI will constitute the 
Environmental and Health Assessment of the •No-Action• alternative. For each 
of the other alternative remedial actions considered in the FS, a parallel 
assessment will be conducted to evaluate the extent to which each alternative 
reduces or eliminates the endangerment to public health, welfare, or the 
environment. For each alternative, the extent to which the remedial action 
will reduce the source strength and/or the propensity of the contaminant to 
migrate will be estimated. The results will be used to estimate the extent to 
which exposure (and hence risk) via each exposure pathway will be reduced. 
The results will be presented in a tabular or matrix fashion to facilitate 
comparisons among alternatives. Any alternatives that fail to meet applicable 
environmental standards or that fail to reduce risks to an acceptable level 
will be identified. 

5.3.3 Environmental Assessment 
A focused assessment of the environmental impacts will be performed for each 
of the remedial alternatives which are evaluated in detail. The assessment 
will address the environmental impacts of these alternatives and will identify 
measures to be taken during the design and implementation to mitigate any 
adverse effects that may occur from implementation of the alternative. This 
environmental assessment will also identify any physical or legal constraints 
that will impair or affect the ability to implement each of the alternatives. 
Compliance with CERClA, RCRA and, in particular, the National Contingency 
Plan, will also be evaluated in this environmental assessment. 
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This assessment also identifies impacts to public health, welfare or the 
environment if the •no action• alternative is chosen. This ·is the result of 
the risk assessment undertaken in the Rl. The assessment will provide a basis 
for comparison of improved benefits to public health, welfare and environment 
that would result from implementation of other remedial action alternatives. 

5.3.4 Institutional Analysis 
Technical feasib11ity and cost-effectiveness do not necessarily insure 
implementation. Therefore, institutional factors must be considered in the 
evaluation and selection of the remedial action strategy. Some of the factors ~ 
that should be considered include: 

• Public acceptance. 
· Needed permits or licenses. 
• Zoning or other land use ordinances. 

Identification of long-term management agencies or entities. 

Permits and licenses will be required by state or local units of government. 
These can include wastewater discharge permits; processing, landfill, or 
transportation licenses; and construction or operation permits. Zoning or 
other land use ordinances can also impact this assessment arid implementation 
of remedial action alternatives. Existing zoning, as well as modification of 
ordinances, may i~·act the proposed strategies. 

long-term management-agencies or entities must be ;dentit1ed during the 
feasibility study. This agency (state or local) or entity will be required to 
implement the long-term monitoring and maintenance program. This will include 
funding, staffing, coordinating, and keeping records on monitoring the site 
groundwater; maintenance and security; and long-term care costs. As such, the 
long-term management agency or entity should be identified during the 
feasibility study process and should have input in selection of the final 
alternative. 
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In addition to these criteria, an important factor in the selection of the 
preferred remedial action. alternative is the assessment of potential risks 
associated with its implementation. Risk assessment for each potential action 
will be considered in this evaluation. 

By adding an institutional factor analysis and risk· assessment analysts, 
additional information on the implementability, reliability as well as the 
public acceptance of the chosen remedial alternative can be obtained. The 

~~ resulting output after the completion of this task will be identification of a 
·t~~ 

recommended alternative(s) for implementation. 

5.3.5 Cost Analysis 
A cost analysis will be developed for each of the remaining alternatives. 
This analysis will be more definitive than cost effectiveness analysis in the 
screening of alternatives, and will fall in the range of minus 30 percent to 
plus 50 percent accuracy. Each cost item will be identified and costed in 
current dollars. An agreed-upon interest rate will be used in determining the 
present worth cost of those portions of the projects that may extend over 
time, such as pumping and treatment of groundwater and long-term monitoring of 
the site up to 30 (thirty) years. In addition to the present worth cost, 
annual operation and maintenance costs will be developed for each· alternative. 

5.3.6 Technical Memorandum 
A technical memorandum will be prepared which presents the results of the 
Remedial Alternative Analysis. This memorandum will be submitted for Agency 
review and comment. 

5.4 FS TASK 4 - COMPARATIVE EVALUATION OF ACCEPTABLE ALTERNATIVES 

5.4.1 Technical Considerations 
Once the detailed development of the alternatives has been completed, a final 
comparison of these remedial action alternatives and their component 
technologies will be conducted. The evaluation criteria will include: 
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Rel iab11 ity. 
Implementability. 
Environmental Effects. 

• Ability to meet ARARs. 

5.4.2 Incremental Benefits - Cost Analysis 

SECTION: 5 
REVISION: 3 
APRIL 8, 1988 
PAGE: 5-12 OF 18 

Value engineering will be utilized to compare the alternatives. The cost 
effective recommendation will result from a detailed evaluation of the 
alternatives. Each of the alternatives will be ranked. Except for cost, all 
other criteria are subjective in nature. To evaluate these subjective 
factors, a weighting system will be developed and will be used to objectively 
compare all alternatives. A summation of the values for each alternative 
provides a general ranking of its potential application. 

5.4.3 Institutional Considerations 
Institutional factors such as public acceptance, needed permits or licenses, 
zoning or land use ordinances, and identification of long-term man~gement 
agencies or entities will be considered factors and included in the detailed 
development and evaluation of alternatives. 

_ _) 5.4.4 Environmental lmoacts of lmolementation 
Upon completion of detailed analysis of remedial alternatives, environmental 
impacts will also be considered .n the final comparison. Compliance with 
CERCLA, RCRA, the NCP, and State ARARs will be considered in the possible 
implementation of any alternatives. 

5.4.5 Impact Mitigation 
The percent of impact that an alternative will have on existing or potential 
problems will also be a factor considered in the final comparison of 
alternatives. 
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5.4.6 Technical Memorandum 

SECTION: S 
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A technical memorandum will be prepared which present the results of the 
Remedial Alternatives Analysis. This memorandum will be submitted for Agency 
review and comment. 

5.5 FS TASK 5 • FEASIBILITY STUDY REPQRT 

5.5.1 Drtft feasibility Study Reoort 
A proposed table of contents for the Draft Feasibility Study Report is shown 
in Table 5-l. The draft report presenting the results of evaluation conducted 
in tasks described in Sections 5.1 through 5.4 will be prepared. On the basis 
of the entire evaluation process, one alternative or a combination of 
alternatives will be recommended for consideration. ~he draft report will be 
submitted to U.S. EPA, 001, and IDEM for review • 

~.2 Revised Feasibility Study Report 
Following receipt of review comments as appropriate, a Revised Draft 
Feasibility Study Report will be prepared incorporating the Agency's comments 
on the plan. The report will be submitted to IDEM, 001, and U.S. EPA for 
final review. 

5.5.3 Public Hearing 
A three week comment period will be held on the Revised Draft Feasibility 
Study Report. A public meeting will be held d~ring this period to receive 
comments and questions on the recommended remedial alternatives. A 
responsiveness summary will be prepared by the U.S.EPA following this public 
comment period • 

5.5.4 Final Feasibility Study Report 
The final Feasibility Study Report will be prepared following the completion 
of the EPA decision documentation process. Revisions arising out of this 
process will be incorporated into the Final feasibility Study Report. The 
final report will be subject to approval by U.S. EPA and IDEM. 
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5.6 TASK 6 - PREDESIGN REPQRT 

5.6.1 Process Develooment 

SECTION: 5 
REVISION: 3 
APRIL 8, 1988 
PAGE: 5-14 OF 18 

Based on the results of the final feasibility study, a predesign report will 
be prepared for the selected alternative. Initially, the hazardous waste 
management scheme will be better defined. During this initial process 
development phase, the individual processes that collectively formulate the 
total waste handling strategy will be selected. This will be based on the 
contaminants that must be managed, the degree of removal/destruction that must 
be achieved, and/or the containment/stabilization alternative selected as a 
result of the feasibility study. 

5.6.2 Conceotyal Design 
As a basis for preparation of construction documents, a conceptual design 
memorandum will be prepared. This memorandum does not discuss •why,• but is 
much more specific about •how• engineering will be implemented. The table of 
contents for the conceptual design memorandum is presented in Table 5-2. 

The major purpose of conceptual design memorandum is to lay out the selected 
alternati.ve from the RI/FS into specific operations, equipment (sized 
generally), and facilities needed to meet the engineering requirements of the 
project. 

The level of detail during conceptual design will be limited, but it considers 
the impact of the size limitations on the implementation of remedial actions 
and construction facilities. It also examines the adequacy of the data base 
for process development. The conceptual design memorandum will be submitted 
to the Agency for information purposes. 
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The conceptual design memorandum discussed in the preceding paragraph provides 
the basic definition of the proposed project and is used for review of 
concepts. It does not contain pertinent decisions which will be required 
before detailed plans and facility designs can be undertaken. The predesign 
report is prepared utilizing conceptual design memoranda to develop 
engineering details required for development of the construction documents. 
The predesign report will address: 

Specific methodology and protocols for movement, staging, 
sampling, and disposal of waste material 

· Logistics of material movement and waste processing capacities 
on and off site 

• For each processing operation on site, the number and size of 
processing units, pumps, storage capacity, standby units, 
planned hours of operation, specific utility requirement, 
etc., 

• Cleanup analytical guidelines which will determine progress 
and establish when a particular remedial operation is to be 
terminated. 

· Health and safety requirements (specific operations, clothing, 
and equipment for each on-site task) 

• Required temporary facility on site, such as a laboratory, 
decontamination station for equipment, and change stations for 
personnel 

Mobile equipment required on site (trucks, payloaders, 
backhoes, bulldozers, etc.,). 

· Estimated schedule for design, procurement, construction, 
operation, and eventual closure of the site. 

• Work outside the scope of design that must be resolved prior 
to the preparation of construction documents. 

· Specify the procedures, extent and limits of the proposed 
remedial activities. 
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• Provide a forum upon which to obtain agency input and 
direction • 

Also contained in the predesign report fs a preliminary remediation schedule, 
preliminary specifications outline and conceptual cost estimate. These three 
items are briefly described in the following section • 

The table of contents for the predesign report is shown in Table 5-3. 

5.6.3 Preliminary Remediation Schedule 
A preliminary remediation schedule will be prepared for final design, bidding, 
and implementation, including post-closure needs. 

5.6.4 Preliminary Specifications Outline 
The predesign report will include preliminary specifications which define the 
physical and chemical characteristics of wastes and contaminated soils to be 
used in specification of materials for construction. Specifications will be 
site-specific for all equipment or operations in the project. However, there 
may be standard sections which apply to standard materials and methods. The 
specifications will include plans and protocols to meet regulatory agency 
specifications or regulations. 

For purposes of uniformity, specifications will follow the ConH,·uction 
~peci ficat ions institute (CSI) format. This format breaks the spec if·; cat ions 
into divisions: Division 0 and 1 include bidding, contract requirements, and 
general requirements. Division 2 through 16 are for technical specifications. 

5.6.5 Conceptual Cost Estimate 
The predesign report will contain preliminary cost estimates which are based 
on information in the conceptual design memorandum. The cost estimate should 
reflect comments received during the review stage. The preliminary cost 
estimate will have a precision within an order of magnitude for preliminary 
budgetary purpose (plus 50 percent, minus 30 percent). 
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5.7 FS TASK 9 - COMMUNITY RELATIONS SUPPQRT 
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During the feasibility study, project staff will cooperate with implementation 
of U.S. EPA's community relations plan for the ACS site. The project staff 
will prepare a fact sheet summarizing the completed feasibility study 

5.8 FS TASK 10 - QUALITY ASSURANCE 
Quality Assurance of the FS will be in accordance with the Standard Operating 
Procedures for the PRPs consultant. Audits will be performed during the FS to 
ensure that quality assurance is being maintained. 

5.9 FS TASK 11 - TECHNICAl AND FINANCIAL MANAGEMENT 
Project Administration encompasses the following subtasks: 

• Technical review and oversight. 
• Meetings. 
· Technical reporting. 

Technical review and oversight includes the technical direction and management 
provided by the Project Manager to the site team, from project initiation to 
completion on topics that are not task-specific. 

5.9.1 Technical Reoorts 
Reporting includ~~ the efforts involved in preparing the required monthly 
technical progress reports requested by U.S. EPA. 

Technical Progress Reports will include the following: 

• A description of the action which has been taken during the 
month relating to the American Chemical Services Site; 

• All results of sampling and tests and all other raw data 
produced during the month relating to the American Chemical 
Services site and the Appurtenant Areas; 

• All plans and procedures completed during the past month, as 
well as such actions, data, and plans which are scheduled for 
the next month; and 
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• Target and actual completion dates for each element of 
activity. including the project completion. and an explanation 
of any deviation from the RI/FS project plan or Vork Plan 
schedule. 

The monthly progress report will list target and actual complet1on·dates for 
each activity, including project completion. The report will also include an 
explanation of any deviation from the milestones in the work plan schedule. 

5.9.2 Document Control 
All documents will be filed with proper document numbers according to the 
Standard Operating Procedures of the Steering Committee's consultant. 

5.9.3 Meetings 
Alternate monthly meetings, general and management in nature, will be held 
regularly to provide progress updates on work being completed at the site. It 
is anticipated that the monthly meetings will consist of teleconferences with 
appropriate members of the Steering Committee. the Steering Committee's 
consultant, and Agency staff. 
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SECTION 6 
SCHEDULE 

SECTION: 6 
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The schedule for completion of the RI work defined in this Work Plan is 
presented in Figure 6-1. It identifies significant •ilestones as well as 
elapsed time for each task. Specific timeframes are included in the schedule 
for periods of review and comment by the U.S.EPA. Any additional review time 
required by U.S.EPA will result in corresponding increases in the schedule. 

A meeting among the U.S.EPA, the IDEM, the technical subcommittee of the PRP 
group, and th·e PRP's consultant will be necessary between Phase I and Phase II 

of the investigation. 

The estimated ti~e for completion of the Rl is 12 months from the date that 
authorization is given to proceed with the remedial investigation. It is 
anticipated that the FS will require another 10 months to complete. 
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TABLE 2-1 
AMERICAN CHEMICAL SERVICES, INC. 

DISPOSAL LOCATIONS AND WASTE TYPES 

LOCATION 

American Chemical Services. Inc. Prooerty 

Off-site Containment Area (Figure 2-1/location C) 

On-site Containment Area (Figure 2-1/location E) 

Old Still Bottom Pond (Figure 2•1/tJcat1on F) 

CLASSIFICATION 

Documented Waste 
Disposal location 

Documented Waste Disposal 
Location 

Documented Waste Disposal 
location 

( 

·-·· ... ..,.._....... , ...... _., 

WASTE TYPES 

Drums of PCB-contaminated 
waste. 10,000 cubic yards 
of distillation bottoms 
(drummed). Drums containing 
solidified materials. 

............ 

68 cubic yards of incinerator ash 
Chlorinated solvents 
Acetone 
MEK still bottoms 
Cresy11c acid, cyanide and 
chromium from plating operation 
Lead pigments 
Several hundred cases of empty 
bottles that had contained 2,4,D 
and 2,4,5-TP 
Tank truck containing 500 gallons 
of solidified paint 
200 drums containing solvent 
solids of benzene, a~lacetate, 
dimethyl aniline, diethylether. 

400 drums of sludge and se.1-
solids of unknown type. 

253,510 gallons and 2,000 dru.s 
of still bottom sludge, 
containing 1,1,1-trichloroethane, 
trichloroethylene, methylene, 
chloride, toluene, benzene, and 
other low boiling point solvents. 
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TABLE 2-1 
AMERICAN CHEMICAL SERVICES, INC. 

DISPOSAL LOCATIONS AND WASTE TYPES 
(continued) 

'))~. 
'.'. 
-~· 

Treatment Pond Number 1 (Figure 2-1/location l) Documented Waste Disposal 
location 

200 drums containing solvent, 
solids of benzene, amylacetate, 

Kapica Drum, Inc. Drum Draining Area 
(Figure 2-1/location l) 

Old Drum Storage Area (Figure 2-1/lJcation M) 

dimethyl aniline, diethylether 
41,612 gallons and 1,000 drums 
containing semi-soid paint, 
lacquer and ink waste. 

Suspected Soil Contamination Drum residue and drum rinse 
location water from dru• recycling 

operation. 

Suspected Soil Contamination Suspected soil contamination fro. 
location from unknown waste type. 

Old Wastewater Trenches (Figure 2-1/locations I, J, K) Suspected Soil Contamination Susptected soil contamination 
from wastes containing 
1,1,1-trichloroethane, 
trichloroethylene, methylene 
chloride, toluene, benzene, and 
other low boiling point solvents. 

Kaotca Drum, Inc. ProoertY 

(Figure 2-1/locatton 0) 

Griffith Landfill ProoertY 

(Figure 2-1/location D) 

Suspected Soil Contamination Suspected soil contamination from 
residue and dru. rinse water fro. 
drum recycling operation. 

Suspected Waste Disposal 
Location 

10 gallons per week for 12 years 
of retained samples containing 
hazardous substances 
2,500 drums of resudues from drum 
recycling operation 



TABLE 4-1 
SITE CHARACTERIZATION SAMPLING EFFORT 

' • 
INVE~IIGAII~E DUeLitAIE I 

i Groundwater {GW) 

Phase I 6 1 1 
Phase II A {up to) 12 2 2 
Phase II B {up to) full TCL 9 1 1 

*Phase II B {up to) reduced 
parameter list {9) {1) {1) 

,-:--::.. 
' l&"i) . ·;..·:;!:~ Surface Water (SW) 11 2 2 

Sediment (SO) 11 2 0 

Private Wells (PW) 10 • 1 1 

leachate (LE) 4 1 1 

ACS Effluent (AE) 4 1 1 

.--, SUBTOTAL 67 11 9 0 

Chemical Subtotal 87 

Geotechnical 90 

Geotechnical Subtotal 90 

TOTAL: 177 

Note: 
* Numbers not included in total 
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TAILE 4·2 
SUMMARY OF SITE CHARACTERIZATION SAMPLING ANO ANALYSIS PROGRAM 

INSTIGATIVE CIA SMPLES 
SAMPLES DUPLICATE ILAIIK MATRIX 

SAMP~~ !!!I!U K fl~~ PARAMEI~Bi LA80RA!Q!! fWMET~BI !!.W !L Usa. l2!l1 !L f!:lsl.. 1tSI1 lL. fJ:!L. lSZ!&. .tml... 

Groundweter pH RAS org•dca pec:kege fr• CLP 1 6 2 12 1 2 2 1 2 2 16 
(Low) (eltcept YC¥.) including 30 2A 12 1 12 2 , 2 2 , 2 16 

tentatively fdentfffed 21 • 
parameters 

SAS V\lA .,.lysfa fr• CLP 1 6 2 12 1 2 2 1 2 2 16 
(low detection ll•ft) 2A 12 1 12 2 1 2 2 1 2 16 

28 • 
Specific concU:t.nc:e RAS I"'Irganlca peckege/Mtala 1 6 2 12 , 2 2 , 2 2 16 

fr• :LP filtered a.-plea 2A 12 1 12 2 , 2 2 t 2 16 
21 • 

T...,.rature RAS lnorgantca peckege/Mtala 1 2 1 2 1 1 1 1 1 1 4 
and S.\S for auspended aol Ida· 2A 5 1 5 1 t 1 1 1 1 7 
unfiltered ..-plea 21 • 

RAS fr4rgenfca peck.,./cyantde 1 6 2 12 1 2 2 1 2 2 16 
fr• CLP filtered a.-plea 2A 12 , 12 2 1 2 2 1 2 16 

21 • 
SAS for Alkalinity, CHloride, 1 6 2 12 1 2 2 1 2 2 16 
Sulfate, TOS 2A 12 , 12 2 1 z z , 2 16 

21 • 
SAS for ~Ia, Nitrate· 1 6 2 12 1 2 2 , 2 2 16 
Nitrite, COD, TOC 2A 12 1 12 2 1 2 2 , 2 16 

21 • 
Surface Water pH RAS organics peckege fr• CLP 1 11 , 11 z 1 z 2 1 2 15 

(low) Including 30 tentatively 
fdentffled par ... tera 

Spee If I c canduct.nc:e RAS tnorganfca peckege/Mtala 11 11 2 2 2 2 15 
fro. t;;LP unfiltered a.-plea 

T .... rature RAS fnoroentca peck ... /cyanfde , 1 , 2 1 2 2 2 15 
fr0111 ::LP unfll tered a.-plea 

SAS fo~ Atkalinfty, Chloride, , ,, ,, 2 , 2 2 , 2 15 
Sulfete, TDS, TSS 
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TAILE 4·2 ·:J:Y 

SlMMARY OF SITE CIIARACTERIZATIOII SAMPLING MD ANALYSIS PROGINII 
(conthued) 

IIVESTI GA TIVE QA SAMPLES 
SAMPLES DUPLICATE ILAIIC MATRIX 

SAf1PLE MIIIX flllQ PABAMCIIII ..Ja<!MIOIX fAWETEII eblu ba. f.tl!la. I2ll1 !L UIL lltl1 !L UIL lRI& lRIAL.. 

SAS for ~le, Nitrate· , 11 , 2 , 2 2 , z 15 
Nttrlte, COD 

Sedl..nt Ouelltetlve organic RAS orgenlc peckege fra. CLP , 11 11 2 2 13 
(LOW) vepor screening lnclutUng 30 tentatively 

with OVA end HNU Identified per ... ters 

RAS tnorgenlcs peckege/Mtels 11 11 2 1 z 13 
end cyanide fra. CLP 

Prtvete Wells pH Acid extrectebt .. end beset 2 10 10 1 1 1 12 
(low) neutral extrectebl .. 

Specfffc conductance P .. tlcfdes end PCis z 10 10 1 1 1 1 12 

T~~~pereture Volatile orgenlca 2 10 10 1 1 1 12 

Metete • unfiltered 2 10 10 1 1 1 1 12 
• ...,l .. 

Mercury· unfiltered 2 10 10 1 1 1 1 12 
•MPl•• 

Cyan I de • unft l tered 2 10 10 1 1 1 1 12 
SMIPl•• 

Mlnerftla (elkeltnlty, z 10 1 10 1 , 1 1 1 12 
chlor!de, eulfete, TDS) 

Nutrients (...ante, z 10 1 10 1 , 1 1 1 12 
Mttrete•Nitrlte, COD) 

Leechete pH RAS orgenlca package fra. CLP , 4 1 4 1 , , , , 6 
Including 30 .antetfwly 
ldent!fled p.r ... tera 

Specific conductance RAS lnorpnlca peckeoet•tels 4 4 , 
fra. CLP unfH tered ....,, .. 

, 1 , 1 6 

Tlllp8reture RAS fr»rpnfcs peckege/cyenfde 4 4 1 1 , 1 1 6 
fra. CLP unfiltered ..-pt .. 

SAS for Alkalinity, Chloride, 4 4 1 
Sulfete, TOS, TSS 

1 1 1 6 

SAS for Anlonl~· trete· 4 4 ( 6 
Nl trlt !, COO, TOC 



0 (~~~) 
TAILE 4·2 

~ 

SUICARY OF SITE CIWtACTEIIZATUW SAMPliNG AtD ANALYSIS P10CiRM 
(cant II"UUd) 

I liVEST IGATIVE 
SAMPLES 

W!e~~ MI!Ill ~~~~R e!!~~I~!I ~6~6Ig&X e!RAMEI~!I tbut !L .lCJia. 
ACS Effluent pll lAS oraenlca peckege fro. CLP 4 

Including 30 tentetlvely 
Identified per ... tera 

Specific cord.lctence lAS lnorgenlca peckevel•t•l• 1 4 
fro. CLP Wlffl tered •MPl" 

T...,ereture lAS lnorg~~nl • peckege/cyenlde 4 
fr011 CLP Wit ll tered 8MPl" 

SAS for Alkellnlty, Chloride, 4 
SUlfete, TDS, TSS 

SAS for ~le, Nltrete· 1 4 
Nitrite, COD, TOC 

Soll·Well• OU.lltetlve orgenlc Atterbert Ll•lta 1 11 
(Low) w.pOr acreenlng with (ASTM D 4311•13) 

CNA end HNu 

Pertlcle Size Anelyala 11 
(ASTM D 422·63) 
steve ~~nelyala end hydra.eter 
~~nelyal• 

Coefficient of per..eblllty 18 
(ASTM D 2434·68) 

Cetfan exchenge cepeclty 1 11 
(ASTM D 4319·83) 

Mol•ture content (ASTM D 2216·10) 11 

!2Il= Fteld per ... tera dete1'111ned for fnwat:getlve end dupllcete ....,1 .. only. 
ASTM •thoda Clift be fOWid In AMriCIII'I Society of T .. ttng end Meterlele 1984 Amuel. 
look of Stenderda, Vol..- 4.01. Sol l end lock; lui ldtng Stones. 
Leboretory tHtlng to be perfol'lled by o qualified geotechnlcel leboretory. 

• Totel NU!t»r of SMPln end apeclflc :.er .. tera will be dete1'111ned fro. 
Ph••• 1 end 2A •MPlfng reeulta at IIICnltorlng wlla. 
Prel t•fnery ••••••~~~ent Ia thet '4' to 9 well• will be a.-pled for c0111plete TCL, end 
r8Ninlng well a will be •MPled for r~ed par..,..ter l fat. 

1 

.I2ttl 
4 

4 

4 

4 

4 

11 

11 

11 

11 

11 

QA SAMPLES 
~LICATE 

!L lJ:IL lJ1I1 
1 

1 1 1 

1 1 

1 1 1 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

ILAJIIC MTIIX 
IlL lJ:IL liZI& miAI... 

1 6 

1 1 1 6 

1 6 

1 6 

1 1 1 6 

0 0 0 11 

0 0 0 11 

0 0 0 11 

0 0 0 11 

0 0 0 11 



TABLE 4-3 
SOURCE CHARACTERIZATION SAMPLING EFFORT 

INnSTIG!TI~E D!J~Lit!IE 
PHASE I 

Waste Pit (WP) 6 1 0 

Natural Soil Pit (NP). 6 1 0 

Waste Boring (VB) 8 l 0 

. ·~ 
Natural Soil Boring (NB) 8 1 0 

1,, ·.; · ... .._/ 

Soil Area (SA) 8 1 0 
-.-1 

Soil Boring (SB) 12 2 0 

Chemical Subtotal 48 7 0 

PHASE I TOTAL: 55 

PHASE II 

To Be Defined in Phase I 20 2 0 
........... 
·~->' 

PHASE JJ TOTAL: 22 
~· 

Notes: 
Bi anks are not necessary for solid materia'i samp-1 es. 
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TAILI 4•4 
W.'W'f OP tcllaC£ CIIMACTDlZATlOII IMP\.IIIG AIID MAL 'fiSt PllOGIM 

lnveetf~tfw QA SMpl• 
....,l. ~lfc.tt llri ,..trfx 

Jwlt Mttrlx fltld h[Wtn LlborJtorx Ptrf!!SICJ IlL fa!L. ll1l1 !2.t. l.C1sl.. IaSI.l IL. l.C1sl.. liSI1 lJ1IL 
W.tt Pita OUtlltatlw oceanic ltAS oceanica pack.ge fcc. CLP 6 , 6 1 , 0 0 0 7 

(Ned) wpor ac,......lne with Including 30 tentatlwly 
CNA n IIIU ldtntlfftd par-tera 

ltAS fnorttnfca pec~c..,,_,,l, 6 , 6 1 1 0 0 0 ., 
fcc. :LP 

ltAS (nol"'eftfCI pack ... /cyMide 6 1 6 , 1 1 0 0 0 7 
f,_ r.t.P 

htUral lof l•- OUtl ttetfw oreantc ltAS Of'III\ICS pack ... frc. ClP 6 , 6 , , , 0 0 0 7 
Wtltt Pltl wpor ICN!ftflll wfttt lnc:bldflll 30 tentetfwly 
(Loll) OVA end llllu fdtntffftd ..,...sera 

ltAI fnorttnfcs ~t•l• 6 1 6 1 1 1 0 0 0 7 
frc.CLP 

ltAI 'nof'IMICI pack ... /cyMfde 6 , 6 , , , 0 0 0 7 
fro. C:LP, lAS 

lAS, TOC 6 1 6 1 1 0 0 0 7 

V.tt lorlnge OUtlftatlw oceanic ltAI oreanfcs pack.., frc. CLP • , • , , 1 0 0 0 9 
(Ned) vapor ac,....l.,. with fnclutnt JO tentatlwly 

OVA 8ftd llllu ldtntlfftd pt,...tera 

ltAI f'*""'fca pacbtt,_tala • , • , , , 0 0 0 9 
fro. CLP 

w fnorttnfca packata/cyMfcle • 1 a , , , 0 0 0 9 
fro. Cl.P 

.. tural 101 lt• Outlftatfw octtnlc IIAI oreanlca pacUtt frc. CLP I , I , , , 0 0 0 9 
V.te Iori,.. vapor .,...,.,. with lnc:ludlnt JO tentttlwly 
(LOll) CNA tnd 111'11 fdtnt1ff.S ,.....sera 

ltAI fnorttnla pack'll/•t•l• a , I , , 1 0 0 0 9 
fcc. CLP 

ltAI lnol"'eftfCI packega/cyMfcle I 1 a , , t 0 0 0 9 
fro. CLP 

lAS, ''OC • , • , 1 , 0 0 0 9 
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The primary objective of the sampling activities described below is to obtain 
representative data to be used for the Remedial Investigation/Feasibility 
Study (RI/FS} analysis. Sampling activities described in this plan will be 
performed to complete the Site Investigation subtasks of the RI. 

Data use objectives of the Site Investigation subtask include: 

Evaluate the details of on-site soil stratigraphy and the 
stratigraphy in adjacent off-site areas 

Determine the hydrogeologic conditions in the upper 
aquifer, including vertical and horizontal groundwater flow 
conditions on-site and in adjacent off-site areas. 

Determine the configuration of the water table in the upper 
aquifer on-site and in adjacent areas off-site. 

Identify surficial drainage features and flow patterns, and 
characterize the relationship of surface water to 
groundwater on-site and in adjacent off-site areas. 

Characterize the extent of surface water and sediment 
contamination on-site and in adjacent off-site areas. 
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The RI will be conducted in three phases in order to make optimal use of the 
tnformatt.on as it 1s derived and to produce the tnfontation necessary to 
c01plete the FS. The phased approach allows ••id-course• corrections to be 
made so that the investigation will develop in the .ost efficient and cost
effective sequence. This sa.pling plan addresses the first two phases. 
Additional phases would be developed if and when it were determined that 
additional information would be required. Phase I incudes three major tasks: 
Problem Definition, Hydr~eologic Investigation, and·Near Surface 
Contamination Investigation. The major task under Phase II is Site 
Characterization. Additional tasks which may be performed under Phase Ill are 
Additional Contamination Investigation and Endanger.ent Assessment. Review 
the wor~ plan for specific details. 

This Sampling Plan describes the procedures and practices to be used in 
obtaining Site Investigation data for use in the RI/FS. These procedures 
include a description of the sample designation system, personnel and their 
responsibilities, and the sampling methods to be employed. These methods 
include: 

· Soil borings and soil sampling 
· Shallow piezometer installation 
· Monitoring well installation 
· Geophysical Survey 
• Leachate well installation 
• Groundwater sampling 
· leachate sampling 
·Surface water and sediment. sampling 
· Water· level monitoring in piezometers and surfac~ water 
· Aquifer tests 
· Private well sampling 
· Test pits 
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1 3.1 HYDRQGEOLQGIC INVESTI&ATIQN 

' " 

The hydrogeologic investigation will include groundwater sampling, water level 
measurements, ·aquifer tests, continuously sampled and logged borings, well 
installations, and piezometer installations. 

3.1.1 Groundwater Sampling 
One round of groundwater samples will be obtained during Phase I from each of 
the 6 perimeter wells. The locations proposed for these wells are depicted on 
Figure 1. 

During Phase II of the investigation, two rounds of groundwater samples will 
be obtained from all of the Phase I perimeter wells, and from all of the wells 
installed during Phase II. It is anticipated that 8 to 12 wells •ay be 
installed during Phase II. During the second round, it is anticipated that 
only 9 wells will be sampled for the complete TCL, and the remaining number 
sampled for a reduced parameter test approved by the U.S. EPA. 

Off-site, one upgradient and nine downgradient private water supply wells will 
~e sampled during ~hase II. The locations of the known private wells are 
shown on Figure 2. the specific wells to be sampled will be identified based 
on the results of the Phase I study. 

3.1.2 Water Level Measurements 
Water levels will be measured at least twice during the Phase I field effort 
and at least once during the Phase II field effort. Measurements will be 
obtained fro. each of the shallow piezometers and each of the surface water 
locations depicted in Figure 1. The first set of measurements will be made 
within a week after installations are completed for both the piezometers and 
the surface water reference locations. If possible, measurements will also be 
made during dry and wet periods. Also, immediately after a major 
precipitation event, closely-spaced measurements may be made to determine the 
response of the system to such an occurrence. 
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Slug tests will be conducted in three of the six new Phase I wells to 
determine the hydraulic properties of the upper aquifer. A total of eight 
slug tests will be conducted during Phase 11. All of the four lower aquifer 
wells will be tested, and four of the Phase II shallow aquifer wells will be 
tested. 

The wells to be used in the aquifer testing will be those best representing 
the aquifers. Criteria for selection will include saturated thickness and 
grain size. If indicated, a pumping test •ight be conducted. In addition, up 
to 90 laboratory geotechnical tests will be perfonled on aquifer and aquitard 
.aterials. These tests will include hydraulic conductivity, grain size, 
Atterberg li•its, cation exchange capacity, and .oisture content. 

3.1.4 Monitoring Well Installations 
Six wells will be installed during Phase I at the locations shown in Figure 1. 
These wells will be completed with the ten-foot screen intersecting the water 
table in the upper aquifer. 

It is anticipated that eight to twelve wells will be installed during Phase 
II. Four wells will be screened in the upper aquifer and the remaining number 
in the upper part of the lower aquifer. The screen locations for the Phase II 
upper aquifer wells will be determined based on the Phase I results, as will 
the horizontal locations of all the wells. 

3.1.5 Piezometer Installation 
Piezometers, designed to only collect water level data, will be installed at 
approximately 40 locations as depicted in Figure 1, during Phase 1. 

Piezometers will be located throughout the site including in the landfill. 
Under no circumstances would piezometers be installed through the base of the 
landfill. Piezometer screens will intersect the top of the first saturated 
layer. 

3.2 CONTAMINANT INVESTIGATIQN 

The Phase I Contaminant Investigation will involve sampling of the surface 
soil, the drilling of 14 soil and waste borings, a geophysical survey, surface 
water and sediment sampling and excavation of 6 waste test pits. A total of 
48 investigative samples will be submitted for analysis (Table 2). 
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Four leachate wells will be installed and sampled during Phase I. Sampling of 
the ACS effluent may also be done at selected locations. It is anticipated. 
that additional drilling, sampling, and analysis will be conducted under Phase 
II with up to 20 samples collected for analysis. The locations will be 
determined based on Phase I results. 

3.2.1 Surficial Soil Area Samolinq 
The On-Site Containment Area will be divided into four sampling areas, and the 
former Kapica Drum property will be divided into two sampling areas. Within 
each of these areas, a soil sample will be collected at the depth interval of 
6-18 inches at five discrete locations and then composited {volatile organic 
samples will be grab only) for a total of 6 samples. One grab sample will be 
collected near the former fume incinerator, and one grab sample at the site of 
a previous spill/fire. These samples will also be collected from the 6 to 18 
inch depth interval. The approximate locations for these eight investigative 
samples are shown in Figure 3. 

3.2.2 Geophysical Survey 
A field test will be conducted to determine if a magnetometer survey will 
provide meaningful data. Because of the presence of railroads, power lines, 
metal buildings, metal process tanks, geophysical methods may be of limited 
utility. lf.feasible, the method would be used to located buried drums in the 
ACS Off-Site Containment Area, On~Site Containment Area, Old Still Bottoms 
Pond, Treatment Pond No. 1, and the Kapica Drum draining area. 

3.2.3 Test Pits 
s·tx waste test pits will be excavated at approximately the locations 
identified in Figure 4. These are the On-site Drum Containment Area, the 
Still Bottoms Pond and Treatment Pond No. 1. If a liner is encountered, 
excavation will cease. In each test pit one composite waste sample (volatile 
organic sample.s will be grab only), consisting of five discrete samples; and 
one natural subsoil sample will be collected. 

3.2.4 Soil and Waste Borings 
Five waste borings will be drilled in the Off-Site Drum Containment Area with 
one composite waste sample {volatile organic samples will be grab only), 
consisting of five discrete samples, and one natural soil sample being 
collected from each boring. Three borings are planned for the Kapica Drum 
site with one composite waste sample and one natural subsoil sample collected 
from each boring. The approximate locations of these eight borings are 
located in figure 4. 
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Six soil borings-will be drilled in the Old Drum Storage Area. Two grab 
samples will be collected from each boring at the depth intervals of 2 to 2.5 
feet and 4 to 4.5 feet, for a total of 12 samples su~itted for analysis. The 
approximate locations of these borings are depicted in Figure 3. 

3.2;5 Leachate Well Installation and SamPling 
Four leachate wells will be installed approximately as shown in Figure 1. 
The borings for the wells will not penetrate the base of the landfill. One 
round of samples will be collected during Phase I. 

3.2.6 Surface Water and Sediment SamPling 
A surface water and sediment sample will be collected from each of the 11 
locations shown in Figure 1. Sampling locations include: Treatment Pond No. 
2, the ACS Retention Pond, a drainage ditch at the southwest corner of the ACS 
plant, the marsh, ponded water near the Off-Site Drum Containment Area, the 
Griffith Landfill excavation, three sites along a drainage ditch connecting 
the marsh to Turkey Creek, a drainage ditch that is parallel to Colfax Avenue 
south of intersection of Colfax Avenue and Reder Road, and a drainage ditch 
1,800 feet southeast of the ACS site (beyond limits of Figure 1). 

3.2.7 Effluent SamPling 
It is anticipated that sampling of ACS waste effluent will be performed. Up 
to four samples will be collected at locations to be determined based on 
results of the ACS Environmental Audit. 
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A sample numbering system will be used to identify each investigative and 
quality control sample. Each sample identifier will include the project 
identifier code, sample type and location code, and a sampling event code. 
The sampler will maintain a log book containing the sample identification 
listings. 

4.1 PRQJECT IDENTIFIER CODE 

A 3-letter designation will be implemented to identify the sampling site. The 
project identifier will be •Acs• to signify this site investigation. 

4.2 SAMPLE TYPE AND LQCAJION CODE 

Each sample location will be identified by a 2-letter code corresponding to 
the sample type. Sample type codes to be utilized for the subtasks covered. in 
this Sampling Plan include: 

· GW - groundwater sample from monitoring well 
• LE - leachate sample 
• SS - split spoon or soil boring sample 
• SD - sediment sample 
• SW - surface water sample 
• PW - groundwater from a private well 
· WP - waste sample from test pit 
• NP - soil sample from test pit 
• AE - ACS effluent sample 
• WB - waste boring sample 
• NB - natural soil boring sample 
• SA - soil area sample 
· SB - soil boring sample 
· FB - field blank 
• TB - trip blank 
• MS{D) - matrix spike {duplicate) 

Other letter designators may be added for sample ·activities o~ later subtasks. 



! • 
I 

i 
• 

·CJ 
·.:.J 

----~- -----------

SAMPLING PLAN 
AMERICAN CHEMICAL SERVICES Rl 

REVISION: FINAL 
DATE: MAY 1, 1989 
PAGE 8 

The location code will follow the sample type code. The location code 
consists of a two- to five-digit numeric or alpha-numeric code that indicates 
the sample location. Surface water, sediment, field blanks, and trip blanks 
will use a consecutive numbering system, starting it 01, assigned in the 
field. 

4.3 SAMPLING ROUNP CODE/DUPLICATE COOE 

A two-digit numerical code will be used to designate additional information. 
The round code will indicate the groundwater sampling round. Duplicate 
samples will be designated by the round code preceded by a 9. For boring 
samples, the round code will represent the depth of the sample in feet below 
the ground surface. 

4.4 EXAMPLES OF SAMPLE NVMBERS 

Examples of sample number codes are as follows: 

· ACS-SSMW03A-25 • ACS, split spoon sample from Monitoring Well MW03A at 
a depth of 25 feet 

• ACS-GWHW03A-Ol • ACS, groundwater sample from Monitoring Well MW03A, 
first sampling round 

• ACS-GWHW03A-91 • ACS, duplicate groundwater sample from Monitoring Well 
MWOJA, first sampling round 

• ACS-SDl0-01 .• ACS, sediment sample from location number 10, first 
sampling round 
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Groundwater sampling will proceed from wells thought to have the lowest 
contaminant concentrations to wells suspected to have the highest contaminant 
concentrations. A clean work area will be set up at the well before sampling 
begins at that well. Prior to purging the well, a water level measurement 
will be made using an electronic water level indicator or a tape with a 
sounding device. Total depth of the well will also be measured. The 
reference point for these measurements is the top of the inner well casing 
(when protective casing present). Measurements will be made to the nearest 
0.01 foot and recorded in the field notebook along with the purge volume~ 

Each well will be purged immediately prior to sampling, using a submersible 
bladder pump. The pump will be constructed of stainless steel and teflon. 
Dedicated teflon tubing will be used to purge and sample each well. The 
volume of water removed shall be measured using a calibrated bucket to ensure 
that a minimum of three well volumes are removed. The pH, specific 
conductance and temperature wi'll be measured to determine that these 
parameters have stabilized prior to sample collection. The conductivity meter 
will be zeroed according to the procedures specified by the manufacturer prior 
to measurement. Buffer solutions will be used to calibrate the pH meter and 
conductivity meter at the beginning of each day and after every ten samples. 
A sample of water will be placed into a beaker into which the probes are 
inserted. After the readings are made, the water sample is then added to the 
collected purge water. Purge water will be collected and containerized. 

After well purging is completed, the discharge of the pump will be reduced to 
100 ml/min or less to fill the sample containers. Sample containers shall be 
filled in the following order: volatiles, semi-volatile, PCB/pesticides, 
total organic carbon, metals, cyanide, sulfate-chloride-alkalinity, ammonia
nitrate-nitrite, and total suspended solids-total dissolved solids. 

For volatile organic analysis (VOA) samples, the preservative shall be added 
to the vial prior to collecting the sample. The VOA sample vial will be 
carefully filled until the proper meniscus forms. The cap shall be carefully 
placed on the vial, after which the vial will be inverted to inspect for air 
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bubbles. If air bubbles are present, the cap will be removed and more sample 
will be added. The cap will be replaced and inspected again for bubbles. 
Repeat if necessary. 

The remainder of the sa.ple bottles will then be filled in the order outlined 
above according to the specifications listed in Table 3. Groundwater samples 
requiring field filtering will be filtered using a positive-pressure 
_filtration device. After filtering is completed, preservative may be added to 
those sample containers as specified in Table 3. The pH of the preserved 
sample shall be tested by pouring a small amount of sample into a watch glass 
or beaker and then testing the aliquot with pH paper (except VOA which will 
not be disturbed). Samples will be iced immediately after collection. 

Duplicate sa11ples will be prepared by alternatively filling each vial or 
bottle (i.e. one investigative sample vial or bottle), then one duplicate 
sample vial or bottle, etc.). 

The trip blank will consist of two 40-ml VOA vials filled with deionized water 
and preservative at the laboratory or office, transported to the field and 
shipped to the laboratory with the investigative VOA vials. The vial will not 
be opened in the field and will be handled and documented using the standard 
procedures. 

Field blanks will be prepared by pumping o~ion~zed water through the bladder 
pump and tubing and filling the sample containers in the same manner as for 
investigative samples. The field blank for const.ituents ·requiring filtering 
shall require the additional step of passing the aliquot through the field 
filtering apparatus. 

The semi-volatile organics matrix spike/matrix spike duplicate (MS/MSD) for 
water samples must be collected at double the volume normally required. The 
PCB/Pesticide MS/MSD for water samples must also be collected at double the 

·volume normally required and the volatile sample MS/MSD must be collected at 
triple the normal volume. 

The sampling equipment shall be cleaned and handled between wells following 
the procedures outlined in Section 6. 
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It is anticipated that these wells will be in constant use and so the purge 
volume will be limited to that volume between the ·well head and sampling 
point. Temperature, pH, and conductivity shall also be monitored to determine 
stabilization of these parameters. The sampling point will be as close as 
possible to the well head, before any treatment occurs (i.e. water softeners, 
filters, etc.). The sup ling port 11ay require cleaning prior to purging and 
sampling. After purging, reduce the discharge rate and follow the same 
collection and handling procedures outlined under 4.1.1 for groundwater 
samples. The field blank will be prepared by pouring deionized water directly 
into the sample containers. The trfp blank will be prepared as described in 
5.1.1. Water samples will not be filtered. These private water supply 
samples w.ill be analyzed by different methods with lower detection limits. 
See Appendices C and D of QAPP fo~methods and detection limits. 

5.1.3 Water Level Measurements 
Water level measurements will be obtained from the shallow piezometer system, 
and monitoring wells, using an electronic water level indicator or a tape and 
sounding device. The .aasurement shall be made to the nearest 0.01 foot. The 
reference point shall be the top of the inne-r casing. If the top of the inner 
casing is not level, the reference point will be the highest side of the 
casing. 

5.2 AQUIFER TESTING 

5.2.1 Field Testing 
The hydraulic conductivity of the penetrated aquifer will be estimated by 
conducting slug tests. The basic concept behind these tests is that the rate 
of rise or fall of the w~ter level in a well after RinstantaneousR· 
displacement of a RslugR of water is a function of aquifer hydraulic 
conductivity. 

Hydraulic conductivity testing will be performed as follows: 

An initial measurement of static water level will be made. 

A volume of water will then be displaced as rapidly as 
possibly using a calibrated solid cylinder or compressed 
air. Highly permeable conditions (K > 1o-3 em/sec) are 
anticipated. 
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Water level changes in the well will be sensed and recorded 
by a pressure transducer connected to an electronic data 
logger. Water level measurements will be collected 
auto.atically on. logarithmically increasing time steps, 
starting at 0.003 •inutes (1.e., the first 10 ~easurements 
will be taken at the following elapsed time: 0, 0.003, 
0.007, 0.010, 0.013, 0.017, 0.020, 0.0233, 0.026, 0.030). 
The total test time could last fro. several minutes to 
several hours for each well. 

The data will be plotted in the field (water level vs. log 
time) using semi-log paper to determine if the data ii4 e 
sufficient to establish a reasonable straight-line 
relationship. 

Analysis of test data should use appropriate computational methods such as 
that presented by Bouwer, H. and R.C. Rice, 1977, •A Slug Test for 
Determining Hydraulic Conductivity of Unconfined Aquifers with Completely or 
Partially Penetrating Wells,• Water Resources Research, Vol, 12, No. 3, pp. 
423-428, or Nguyen, V., and G. F. Pinder, 1984, •oirect Calculation of 
Aquifer Parameters in a Slug Test Analysis•, Groundwater Hydraulics, Water 
Resources Monograph No. 9, American Geophysical Union, pp. 222-240. If 
indicated, a pumping test might be conducted. 

5.2.2 LaboratorY Testing 
Samples will be collected in 3-i~ch diameter Shelby tubes, capped, taped to 
seal and stored at 4 degrees centigrade until analyzed. Samples expected to 
have a saturated hydraulic conductivity of 1 x 1o-3 cm{sec or less will be 
tested using a falling head test and those expected to be greater than 1 x 
10-3 em/sec will be tested using a constant head test, using a fleAible wall 
permeameter. 

Grain size analysis will be accomplished using ASTM Methods 0421, 0422, and 
02217. Samples for grain size analysis will be collected from split-spoon 
samplers and placed into glass jars. Soil samples will also be tested for 
Atterberg limits, cation exchange capacity and moisture content. 

5.3 MQNITORING WEll INSTALLATION 

Borings will be drilled using a 4 1/4-inch 10 hollow stem auger. Formation 
samples will be collected continuously from the surface to the end of the 
borehole. Split-spoon (ASTM 01586-84) formation samples will be visually 
classified in the field by a geologist. Representative samples of units 
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encountered will be plated into glass jars for laboratory analysis. Three
inch 10 Shelby tube samples (ASTM 01587) will also be <collected for 
laboratory hydraulic conductivity testing of the units encountered. These 
samples will be handled and stored as described above (Section 5.2.2). 

Drilling equipment and tools will be decontaminated between boreholes as 
outlined in Section 6. Well casing and screens will be cleaned and stored as 
outlined in Section 6. Well casing and screen will be constructed of 2-inch 
ID threaded flush-joint stainless steel 316 and will have vented locking 
taps. Ten foot screens with 0.01-inch openings and a No. 30 flint sand or 
natural cave-in will be used for the sand pack. 

Because Phase I and II upper aquifer wells are expected to be screened at 
shallow depths in coarse grained deposits, a surface seal will be 
unnecessary. Phase II lower aquifer wells will be constructed using a 
telescoping casing. The outer casing will be set 5-feet into the aquitard 
and sealed. Split-spoon samples (ASTM 01586-84) will be obtained every five 
feet in the upper aquifer and continuously through the aquitard and lower 
aquifer to the end of the borehole. The screen of the inner casing will be 
set 12 feet into the lower aquifer. Two-foot bentonite seal will be placed 
2-feet above the screen and then the annular space will be filled with 
bentonite grout to within three-feet of the surface. The remainder wil be 
filled with cement-bentonite grout. 

A concrete apron will be placed around each well. All wells will be 
developed using a surge block and/or pumping. Well casing elevation will be 
surveyed to the accuracy of ±0.01 foot, and ground elevation and horizontal 
location will be surveyed to the accuracy of ±0.1 foot. Well casings will be 
permanently marked w1th the well number. 

5.4 PIEZOMETER INSTALLATION 

The piezometers will be installed by jetting them into the ground. The 
piezometers placed within the landfill may have to be installed with a drill 
rig. Screens for the piezometers will be set at the top of the first 
saturated layer. Caps will be pop-riveted in place to seal the piezometer 
and avoid tampering. Piezometer casing elevation will be surveyed to the 
accuracy of ±0.01 foot, and ground surface elevation and horizontal location 
will be surveyed to the accuracy of 1.0 foot. Piezometers will be 
permanently marked with the piezometer number. 
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A hand-auger or shovel will be used to remove the upper six inches of 
.aterial. The bucket auger will then be inserted into the hole and the 
sample brought to surface and placed into a stainless steel pan. This is 
repeated to obtain sample from the 6 to 18 inch depth interval. 

Grab samples will be placed into the sample containers with a stainless steel 
scoop. Composite samples (except volatiles) will be obtained by homogenizing 
the subsamples in the stainless steel pan with a scoop or trowel. A sample 
will then be placed into the appropriate sample containers. Samples for 
volatile organic parameters will be grab samples selected from the five 
discrete samples from each sampling area on the basis of HNu results and/or 
other evidence of contamination (e.g. visual). One duplicate sample will be 
collected. No blanks will be prepared. Equipment and tools will be 
decontaminated as outlined in Section 6. 

5.6 GEOPHYSICAL SURYEY 

A feasibility test will be conducted to determine if the •agnetometer will 
provide meaningful data. The instrument will be calibrated according to the 
manufacturer's instructions. Anomalous areas will be marked by pin flags in 
the field. Selected points will be duplicated to examine equipment response. 
If response is inconsistent, data will be considered unusable. 

5.7 TEST PITS 

Waste test pits will be excavated with a backhoe. The backhoe operator will 
remain in the cab during all excavation activities and be prepared to fill 
the pit quickly in the event of an emergency. Excavated materials will be 
placed on the downwind end of the pit for inspection. All pits will be 
filled prior to starting a new excavation and at the end of each work day. 
No pit will be left open and unattended at any time. Personnel will not 
enter test pits. Pits will be marked to enable future location. Samples 
will be taken from representative layers of waste and then composited (except 
volatiles). The excavation will extend at least one foot into natural 
subsoils. A sample of the natural subsoil will be obtained. Hand tools will 
be used to collect samples. Composite samples will be prepared in the field. 
Samples for volatile organics will be grab samples selected from one of the 
five discrete samples on the basis of HNu results and/or other evidence of 
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• contamination (e.g. visual}. The material excavated will be used as backfill 
1 for the test pit. Sa~les will be placed into the appropriate containers. 

; 

' 
1 
i 

~ 
. (~ 

• 

No blanks will be prepared. One natural soil and one waste duplicate sample 
will be collected. 

5.8 SOIL AND WASTE BORINGS 

Waste.borings will be continuously sampled with a split-spoon (ASTM D1586-84) 
to a depth of approximately 1 1/2 feet below the waste. Waste samples will 
be homogenized in a stainless steel pan with hand tools and a representative 
sample placed into the appropriate containers (except volatiles). Samples 
for volatile organics will be grab samples selected from one of the five 
discrete samples on the basis of HNu results and/or other evidence of 
contamination (e.g. visual). A 1-foot grab sample of the natural subsoil 
will be obtained from each boring using the split-spoon. 

Soil borings will be advanced to a depth of two feet, below which a 6-inch 
split spoon sample will be obtained. The auger will be advanced to a depth 
of 4 feet and another sample obtained from the interval 4 to 4.5 feet. Each 
of these 6-inch samples will be a grab sample. 

Samples will be placed in the appropriate containers and boreholes will be 
filled with bentonite grout to the surface. All drilling equipment and tools 
will be cleaned between sampling locations according to procedures in Section 
6. 

5.9 LEACHATE WELL INSTALLATION AND SAHPLING 

A hollow-stem auger will be used to advance the borehole up to 15 feet below 
the first saturated zone encountered; in no event shall any liner present be 
penetrated. The entire saturated zone penetrated shall be screened using· 
threaded flush-joint PVC with PVC riser pipe to the surface .. The screen 
openings shall be 0.01 inch with a No. 30 flint sand (or equivalent) filter. 
The filter shall extend to 2-feet above the screen, above which a two-foot 
bentonite pellet seal will be placed. The remaining annular space to within 
3-feet of the surface will be filled with bentonite grout. A concrete seal 
will then be placed to the surface, forming an apron at the surface. 
Concrete barrier posts shall be placed around the concrete apron. 

The well shall be developed and sampled using a stainless steel bailer. All 
purge and development water shall be collected and containerized. Sampling 
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will be conducted as for the groundwater wells under 5.1.1 except that a 
bailer will be used. Trip blanks will be prepared as described in 5.1.1. 
The field blank will be prepared by pouring deionized water into a clean 
bailer and filling sa.ple bottles in the same aanner as for an investigative 
sample. The drilling and saMpling equipment shall be cleaned and stored 
between wells using the procedures outlined in Section 6. 

5.10 SEDIMENT AND WATER SAMPLING 

The surface water grab sa.ple will be collected prior to collecting the 
sediment (grab) sample at a given location. Where appropriate, the samples 
will be taken from the most distal downstrea. location to the furthest 
upstream location. Samples will be obtained with stainless steel equipment 
which will be decontaminated between sample locations using the procedures 
outlined in Section 6. A bucket auger will be used to collect a sample from 
the depth interval 0 to 6 inches. Samples will be placed into the 
appropriate containers. Duplicates will be collected for both sediment and. 
water samples, but field blanks will only be prepared for water samples. 
Water samples will not be filtered. Trip blanks will be prepared as outlined 
under 5 .1. 1. 

5.11 EFFLUENT SAMPLING 

This effort will be designed after the Environmental Audit of ACS. 

·~) 5.12 PERSONNEL AND RESPQNSIBILITIES 

All personnel working at the ACS site on the Rl will have been trained in 
health and safety matters relating to hazardous waste site investigations. 
Efforts will be made to use the same personnel throughout the course of the 
field work to optimize familiarity with site conditions. The boundary survey 
will be done by an Indiana licensed land surveyor. All other surveys will be 
conducted by a two·person team. 

A two·person drilling crew and two field technicians will be supervised by a 
geologist or engineer. The geologist or engineer will also serve as the 
Safety Officer. A geologist will conduct the slug tests and log the soil 
samples. Samples will be collected by or under the supervision of the 
geologist in the various media: groundwater, surface water, leachate and 
waste. Also water levels will be collected by the geologist or engineer, and 
a field technician. An earth moving subcontractor will operate the backhoe. 
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Procedures to be followed to decontaMinate equipment.and personnel are 
described in the Site Health and Safety Plan. The procedures are summarized 
below. 

Site Personnel Decontamination Procedure; 

• Dispose of outer latex booties 
• Wash boots in TSP bootwash 
• Clean outer gloves in TSP wash solution (discard if too soiled to 

clean thoroughly) 
· Dispose of polycoated tyvek suits 
• Dispose of surgical gloves 
• Wash hands in hand wash 
• Wash face and neck in face wash 
· Clean and sanitize face mask 

Site personnel will perform the above mentioned decontamination procedure 
prior to leaving the site. Personnel will shower immediately after arriving 
at their residences. 

Discarded clothing and other articles will be collected in double-lined, 
heavy duty garbage bags. 

Eauioment and vehicle decontamination procedure: 

· Decontamination will be performed prior to site entry 
• Decontamination will be performed on-site 
· Gross contamination will be removed with a brush and TSP solution 
• Steam cleaning will .. follow 

The drilling equipment and the backhoe will be steam cleaned prior to exiting 
the site at an area designated for equipment and vehicle decontamination. 
Another area, located away from the equipment decon area, will be designated 
as a site personnel decon area. 

Decontamination will include steam cleaning the drilling equipment, backhoe 
and tools between boreholes and test pits, and detergent washing and 
deionized water rinsing the split spoon samplers after each collected sample. 
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Well casing and screens will also be steam cleaned and wrapped in plastic 
until i'nstalled. Sa11p1ing equipment such as the bailer cable, trowels, 
spatulas, stainless steel bucket, pump, bailer, etc. will be cleaned with a 
trisodium phosphate (TSP) detergent solution, and rinsed with deionized water 
between sampling locations and stored to prevent contamination before use. 

Equipment remaining at the site may not be decontaminated, but will be stored 
on the contaminated side of the equipment and vehicle decon area at the end 
of each work day. 
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Samples to be analyzed for TCL organics (both standard CLP detection limit, 
and low detection limit) will be sent to Hazleton Laboratories America, Inc. 
Samples to be analyzed for TCL .etals, cyanide, and indicator parameters will 
be sent to Warzyn Engineering Inc. (for both standard CLP detection limit and 
low detection limit). Samples to be analyzed for geotechnical parameter will 
be sent to Warzyn Engineering Inc. Parameters for which groundwater, surface 
water, private water supply wells, soil, sediment, ACS effluent and waste are 
to be analyzed are summarized in Tables 4, 5, 6, 7 and 8. 

Measurement of pH, specific conductance and temperature will be performed in 
the field as will vapor screening with OVA or HNu. 

7.2 SAMPLE PRESERVATION 

Samples will be collected and preserved in a manner appropriate for the 
analyses they receive (Table 3). The portion of groundwater samples requiring 
field filtering prior to analysis {Table 3) will be filtered using a pressure 
filtration device, through a 0.45 micron filter, as soon as possible after 
collection. Filtered portions of the samples will be preserved, as 
appropriate, immediately after filtration. Sample fractions will be 
preserved before shipment according to the procedures shown in Table 3. 
Preservatives added to the samples will be prepared using reagent grade 
chemicals. 
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l Samples will be collected under chain-of-custody procedures. Standard forms 
including sample labels, sample tags, chain-of-custody forms, and custody 
seals used for sample tracking will be maintained. A brief description of 
sample documents follow: 

A. Chain-of-Custody Form (Figure 5) 

~ 1. One Form per shipping container (cooler). 

2. Carrier service does not need to sign form, if custody seals remain 
intact. 

3. Use for all samples 

B. Chain-of-Custody Seals (Figure 6) 

1. Two seals per. shipping container to secure the lid and provide 
evidence that samples have not been tampered with. 

2. Cover seals with clear tape. 

3. Record seal numbers on Chain-of-Custody Form. 

4. Use for all samples. 

C. Sample Tags (Figure 7) 

1. Each sample container must have a sample tag affixed to it. 

2. Sample tag numbers are recorded on the Chain-of-Custody Forms. 

3. Use for all samples. 

D. Sample Identification Record Form (figure 8) will: 

1. Provide means of recording crucial sample shipping and tracking 
information. 

2. Contain information such as: 

· Sample number 
Sample matrix 

· Sample location code 
• Sample round 
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Paperwork accompanying the samples being shipped to the laboratory will be 
sealed fn a plastic bag that is taped to the inside of the cooler lid. Copies 
of the chain-of-custody forms, and other paperwork (if possible), will be 
retained for the field files. 

Two sample seals wil~ be placed on opposite sides of the lid and extending 
down the sides of the cooler. The lid will be securely taped shut prior to 
shipment. 

Representative photographs will be taken of sampling stations to show 
surrounding area and used to locate the station. T~e picture number and roll 
number will be logged in the field log book to identify which sampling site is 
depicted in the photograph. The film roll number will be identified by taking 
a photograph of an informational sign on the first frame of the roll. This 
sign would have the job and film roll number written on it so as to identify 
the pictures contained on the roll. 

For example: 

American Chemical Services 
Roll Number 1 
Frame Number , of 36 
1 Nov 1988 

All sampling documentation will be maintained in Warzyn files as 
outlined in the QAPP. 





TABLE 1 
SITE CHARACTERIZATION SAMPLING EFFORT 

FIELD 
INVESTIGATIVE DUPLICATE BLANKS 

Groundwater (GW) 

Phase I 6 1 1 
Phase II A (up to) 12 2 2 
Phase II B (up to) full TCL 9 1 1 

/.:~ *Phase II B (up to) reduced 
·' 
~ 

parameter list (9) ( 1) (1) 

Surface Water (SW) 11 2 2 

Sediment (SO) 11 2 0 

Private Wells (PW) 10 1 1 

Leachate (LE) 4 1 1 

ACS Effluent (AE) 4 1 1 

.._; 

SUBTOTAL 67 11 9 

Chemical Subtotal 87 

Geotechnical 90 

Geotechnical Subtotal 90 

TOTAL: 177 

* Numbers not included in total 



TABLE 2 
SOURCE CHARACTERIZATION SAMPLING EFFORT 

FIELD 
INVESTIGATIVE DUPLICATE BLANKS 

PHASE I 

Waste Pit (WP) 6 1 0 

Natural Soil Pit {NP) 6 1 0 

~ -"\ Waste Boring (WB} 8 1 0 
'· . ,:r 

Natural Soil Boring (NB) 8 1 0 

Soil Area (SA) 8 1 0 

Soil Boring (SB} 12 2 0 

Chemical Subtotal 48 7 0 

PHASE J TOTAL: 55 

PHASE II 

--~-'~, To Be Defined in Phase I 20 2 0 
' . ._/ 

·..__ PHASE II TOTAL: 22 

Notes: 

Blanks are not necessary for solid material samples. 



Analysis 

WATER AND LEACHATE 
Low Concentration <Organics} 
Semi ·Volatiles 

Pestlcldes/PCBs 

Volatiles 

Low Concentration (lnoraanlcs} 
Metals (groundwater) 

Metals (leachate, surface water 
and private water supply wells) 

Cyanide 

Other Analysis 
Chlori~s, Alkalinity 
Sulfate 

Total Organic Carbon, Ammonia, 
Nitrate-Nitrite, Chemical 
Oxygen Demand 

Total Dissolved Solids 
Total Suspended Solids 

(_-) 

TABLE 3 
SAMPLE QUANTITIES, BOTTLES, PRESERVATIVES AND PACKAGING 

FOR WATER, SEDIMENT AND LEACHATE SAMPLES 

Bottles end Jar• 

Two 1-liter eMber 
bottle Cteflon·lfned 
cap) 

Preservation Holding Tillie 

5 days until 
extraction, 40 
days after 
extraction 

•' i .... ,:--. ,' 

Vol!ft of S•le Shipping 

fill bottle to 
neck 

Shipped Dally 
by OVemlght 
Carrier 

Nol"lllll Pack as I I'!JI 

llo. 1 fOM l fner 
or ver~~icull te 

Two 1-liter aMber 
bottle (teflon-lined 
caps) 

Iced to 40C 5 days until Fill bottle to Shipped Dally No. 1 foaM liner 

Two (three for private 
wells) 40-ml volatile 
organic analysis 
(VOA vials) 

One 1·liter high density 
polyethylene bottle 

One 1-llter high density 
pol ~rethylene bottle 

()n( l·l Iter high density 
polyethylene bottle 

One 1-liter high density 
polyethylene 

One 1-liter polyethylene 
high density bottle 

One 1-lfter Pf thylene 
high density~ .l! 

Iced to 4°C 
HCL to ptl <2 

Filter through 0.45 
um filter, HN~, to 
ptl <2 Iced to 4oc 
Optional 

HIK>:J to pll <2 
Iced to 40C 

NaOH to ptl >12 
Iced to 40C 

Iced to 40c 

Iced to 40C 
H4s04 to ptl <2 

extraction, 40 neck by OVernight or ver~~fculfte 
days after 
extraction 

7 days 
(48 hours for 
surface water) 

6 1110ntha 
(Hg, 26 days) 

za days 

14 days 

2a days <14 
days for 
alkallnl ty) 

2a days 

1 days 1 
(filter ~ 

Fill c~letely 
no headspece 

Carrier 

Shipped Dally 
by Overnight 
Carrier 

Fill to shoulder Shipped Dally 
of bottle by OVernight 

Carr fer 

Fill to shoulder Shipped Dally 
of bottle by OVernight 

Carr fer 

No. 1 foaM liner 
or ver~~lcullte 

No. 2 foaM liner 
or ver~~lcul fte 

llo. 2 foaM liner 
or ver11f cul f te 

Fill to shoulder Shipped Dally No. 2 foaM liner 
of bo•tla by OVernight or ver~~fcullte 

Carrier 

Fill to shoulder Shipped Dally No. 2 fOM liner 
of bottle by OVernight or ver~~iculfte 

Carrier 

Fill to shoulder Shipped Daily No. 2 fa.. liner 
by Overnight or ver~~icullte 
Carrier 

Fill to shoulder Shipped Dally No. 2 foaM liner 
by overnight or ven~icull te 
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TABLE 3 (CONTINUED) 

SOIL/SEDIMENT 

Low or Med Concentration ,oraanics~ 
Acid eKtractables, base/neutral one a-oz wide mouth glass Iced to 40c 10 days ~til fill 3/4 full Shipped Daily F08111 liner No. 3 
extractables, pesticides/PCBs jar extraction, by OVernight (Med in Carta/ 

40 days after Carrier ven~~icul i te) 
extraction 

Volatiles Two 120·•1 VOA vials Iced to 4°c 10 days F H l c0111pl etel y Shipped Daily Vert11i cul tte 
no heedspac:e by OVernight (Med in c.,./ 

Carrier ven~~lc:ul he> 

low or Med ConcentraSion Unorganics~ 
Metals and Cyanide One a-oz wide mouth Iced to 40c 6 IIIOI'Iths (14 Ffl l 3/4 full Shipped Dally F08111 liner No. 3 

glass jar days for by Overnight CMed In c.,./ 
cyanide) Carrier ven~~lcul fte) 

Physical Analyses 
Grain Size, .olature content One a-oz wide mouth None not estebli1hed fill 3/4 full Shipped Dally VeMiieul fte 

glass jar by OVernight 
Carrier 

Atterberg LIMits One a-oz wide mouth None not established fill 3/4 full Shipped Dally VeMIIculite 
glass jar by OVernight 

Carrier 

Permeabi 11 ty 3-in Shelby Tubes 40c not established Fill 3/4 full Shipped Daily Ver111i cul i te 
by Overnf ght 
Carr fer 



TABLE 4 
SUMMARY OF PHASE I SOURCE CHARACTERIZATION 

SAMPLING AND ANALYSIS PROGRAM 

No. of 
Investigative No. of 

Sanple Matrix Laboratory La~ratorv Paremetert l!!2!.U Field Duplicates 

Waste Pits 

Natural Soils 
·Waste Pit 

Waste Borings 

Natural Soils 
·Waste Borings 

Soil Areas 

Soil Borings 

.!!.21!! 

Hazleton 
Hazleton 
Hazleton 
Warz.yn 
Warzyn 
Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Warzyn 
Haz.leton 
Hazleton 
Haz.leton 
Warzyn 
Warzyn 
Hazleton 
Hazleton 
Haz.leton 
Warzyn 
Warzyn 
Warzyn 
Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Haz.leton 
Haz.leton 
Hazleton 
Warzyn 
Warzyn 

TCL Volatiles 
TCL Semi·Volat:les 
TCL PCB/Pestlr •des 
TCL Metals 
Cyanide 
TCL Volatiles 
TCL Semi-Volatiles 
TCL PCB/Pesticldes 
Ttl metals 
Cyanide 
Volatile Residue 
TCL Volatiles 
TCL Semi-Volatiles 
TCL PCB/Peaticldes 
TCL Metals 
Cyanide 
TCL Volatiles 
TCL Semi-Volatiles 
TCL PtB/Peaticides 
TCL 14etals 
Cyanide 
Voletlle Residue 
Ttl Volatiles 
TCL Semi·Volatlles 
TCL PCB/Peaticldes 
TCL Metals 
Cyanide 
TCL Volatiles 
TCL Semi·Volatlles 
TCL PCB/Pesticides 
TCL metals 
Cyanide 

1 S~les will be considered low or llll!dfun coroeentrat ion. 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
12 
12 
12 
12 
12 

2 see Appendix 8 for Ttl Analyte lists • also up to 30 tentatively Identified compounds. 

1 
1 
1 
1 

1 , 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 

3 S~le numers do not reflect the additional volumes required for· 11111trlx splke/lllltrix 
spike duplicate analysis. 
Field and trip blanks are not required for 1 'waste samples. ( 4 

5 OUalltatfve screening with HNu or OVA will be done for Investigative and duplicate samples unly. 

No. of Matrix Spike/3 Total No. 
Matrl! Spike pupllfetes of Se?lH 

, 8 
1 8 , 8 
0 7 
0 7 
0 7 
0 7 
0 7 
0 7 
0 7 
0 7 
0 9 
0 9 
0 9 
0 9 
0 9 
1 10 
1 10 , 10 
0 9 
0 9 
0 9 
1 10 
1 10 
1 10 
0 9 
0 9 
0 14 
0 14 
0 14 
0 14 
0 14 
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TABLE 4 
SUMMARY OF PHASE I SOURCE CHARACTERIZATION 

SAMPLING AND ANALYSIS PROGRAM 

No. of 
Investigative No. of 

Sanple Matrix 1 Laboratory Laboratory Parameters2 15!!! Field 0\l)l I cates 

Waste Pits 

Natural Soils 
·Waste Pit 

Waste Borings 

Natural Sol ls 
·Waste Borings 

Soil Areas 

Soil Borings 

!!2ill 

Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Warzyn 
Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Warzyn 
Hazleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 
Hezleton 
Hazleton 
Hazleton 
Warzyn 
Warzyn 

TCL Volatiles 
TCL Semi-Volatiles 
TCL PCB/Pesticides 
TCL Metals 
Cyanide 
TCL Volatiles 
TCL Semi-Volatiles 
TCL PCB/Pesticides 
TCL llleta l s 
Cyanide 
Volatile ResfclJe 
TCL Volatiles 
TCL Semi-Volatiles 
TCL PCB/Peaticides 
TCL Metals 
Cyanide 
TCL Vol at lies 
TCL Semi-Volatiles 
TCL PCB/Pestlcides 
TCL Metals 
Cyanide 
Volatile Residue 
TCL Volatiles 
TCL Semi-Volatiles 
TCL PCB/Pesticides 
TCL Metals 
Cyanide 
TCL Volatiles 
TCL Semi·Volatiles 
TCL PCB/Pestlcides 
TCL metals 
Cyanide 

1 Sarrples will be considered low or mediun concentration. 
2 See Appendix 8 for TCL Analyte lists· also up to 30 tentatively identified compounds. 
3 Sample numbers do not reflect the additional volunes required for ~trix spike/matrix 

spike duplicate analysis. 
Field and trip blanks are not required for aoil/waste samples. 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
12 
12 
12 
12 
12 

~o. of Matrix Spiketl 
Matrix Spike Duplicates 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

, 
2 
2 
2 
2 
2 

4 
5 Qualitative screening with HNu or OVA will be done for Investigative and duplicate a._.,les only. 

Total No. 
of $!!pies 

1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
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TABLE 5 
SUMMARY OF SITE CHARACTERIZATION SAMPLING AND ANALYSIS PROGRAM 

No. of Matrix Spike/(4) 

S-.ple<1> laboratory StuctyCl) Investigative No. of Field No. of Matrix Spike Total No. of 

Matrix Laboratory Paremetenc 2.5l Phase l!!!2l!! pupllntes Field llris owl Ieete l!!E!!l 

Gr~ater Hazleton TCl Volatiles 1 6 1 1 1 9 

2A 18 2 2 2 24 
28 • • 

Hazleton Ttl Semi-Volatiles , 6 1 1 1 9 

2A 18 2 2 2 24 
28 * * 

Hazleton TCL PCB/Pesticides 1 6 1 1 1 9 
2A 18 2 2 2 24 
28 • * 

Warzyn TCL Metals (Dissolved) 1 6 1 1 0 8 

ZA 18 2 2 0 22 
28 • * 

Warzyn TCL Metals (Total), TSS 1 2 0 4 
2A 5 0 7 
28 * * 

Warzyn Cyanide Ul:tered> 1 6 1 1 0 8 
2A 18 2 2 0 22 
28 * * 

Warzyn Chloride, Alkal infty, 1 6 0 8 
Sulfate 

ZA 18 2 2 0 22 
28 * * 

Warzyn Ammonia, Nitrate-Nitrite, 1 6 1 0 8 
TOC, COO 

2A 18 2 2 0 22 
28 * * 

Warzyn Total Dissolved Solids 1 6 1 1 0 8 
2A 18 2 2 0 22 
28 * * 

Surface Water Hazleton TCL Volatiles 1 11 2 2 2 17 
Hazleton TCL Semi-Volatiles 1 11 2 2 2 17 
Hazleton Ttl PCB/Pestlcides 11 2 2 2 17 
\.larzyn Ttl Metals (Total) 11 2 2 0 15 
Warzyn Cyanide (Unfiltered) 11 2 2 0 15 
Warzyn Chloride, Alkalinity, 11 2 2 0 15 

Sulfate 
Warzyn Ammonia, Nitrate-Nitrite, 11 2 2 0 15 

coo 
Sedi~~~ent Hazleton Ttl Volatiles 11 2 ( 2 16 

Hazleton TCL Semi-Volatiles 11 2 2 16 
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TABLE 5 (Continued) 
SUMMARY OF SITE CHARACTERIZATION SAMPLING AND ANALYSIS PROGRAM 

No. of Matrix Splke/<4> 
s....,le<1> Laboratory StuctyC3) Investigative No. of Field No. of Matrix Spike Total No. of 
!!!ill! Laboratorx Par~~~~~etersC2,5) f!1m 15!!! 0\l)li cates Field Bltnks pyzlicate S!!!!pl!! 

Hazleton TCL PCB/Pesticldes 11 2 2 0 15 
Yarzyn TCL Metals 11 2 2 0 15 
Yarzyn Cyanide 1 11 2 2 0 15 

Private Hazleton TCL Volatiles 2 10 1 1 1 13 
Yells Hazleton TCL SeMi-Volatiles 2 10 1 1 1 13 
(low Hazleton TCL PCB/Pestlcidea 2 10 1 1 1 13 
Detection Warzyn TCL Metals (Total) 2 10 1 1 0 12 
Li111its> warzyn Cyanide (Unf fl tered> 2 10 1 1 0 12 

warzyn Chloride, Alkalinity, 2 10 1 1 0 12 
Sulfate, 

Warzyn AMMonia, Nitrate-Nitrite, 2 10 0 12 
coo 

Leachate Hazleton TCL Volatiles 4 1 1 1 
Yells Hazleton TCL Se.i·Volatiles 4 1 1 T 

Hazleton TCL PCB/Pesticides 4 1 1 T 
warzyn TCL Metals (Total) 4 1 0 6 
Warzyn Cyanide (Unfit tered) 4 , 0 6 
Yarzyn Chloride, Alkalinity, 4 1 0 6 

Sulfate 
Warzyn AMMonia, Nltrete·Nitrite, 4 0 6 

COO, TOC 
Warzyn TOS, TSS 4 1 1 0 6 

ACS Effluent Hazleton TCL Volatiles 4 1 1 1 1 
Hazleton TCL Se~ni·Volatlles 4 1 1 1 7 
Hazleton TCL PCB/Pesticides 4 1 1 1 7 
warzyn TCL Metals {Total> 4 1 0 6 
Yarzyn Cyanide (Unfiltered 4 1 0 6 
Yarzyn Chloride, Alkalinity, 4 1 0 6 

Sulfate 
Warzyn Ammonia, Nitrate-Nitrite, 4 0 6 

COO, TOC 
\larzyn TSS, TOS 4 1 0 6 

Geotechnical Yarzyn Atterberg limits 18 0 0 0 18 
Semplea·\lella Warzyn Particle She 18 0 0 0 18 

\larzyn Coefficient of 18 0 0 0 18 
Penneability 

\larzyn Cation Exchange Capacity 18 0 0 0 18 
\larzyn Moisture Content 18 0 0 0 18 



TABLE 5 (Continued) 
SUMMARY OF SITE CHARACTERIZATION SAMPLING AND ANALYSIS PROGRAM 

!!.2.tU 
1 Saa.,les wfll be considered low or llledh.11 concentration. 
2 See Appendix 8 for TCL anelyte lists, elso up to 30 tentetively identified compounds. 
3 The star (*) Indicates that the number of samples and specific parameters will be detenwined 

front Phase 1 and 2A results. Preli11ln11ry assesu.nt indicates that up to 9 wells wfll be 
sampled for the c~lete TCL, and the r-ining number will be S8111pled for a reduced 
parameter list. Also note that Phase 2A sample number Is given as the expected maxl..um. 

4 Saa.,le numbers do not reflect the additional volune of s8111ples required for matrix 
spikes and matrix spike duplicate enalysis. 

5 Temperature, pH end specific conductence .eesure.ents will be taken In the field for 
aqueous s8111ples. QueliUtlve screening with the HNu or rNA will be perforllled on solid samples. 

( 



TABLE 6 
ORGANIC PARAMETERS 

CLP TARGET COMPOUND LIST AND 
CONTRACT REQUIRED DETECTION LIMITS (CRDL)* 

Quantitation limits** 
low Soil/ 

Water Sediment( a) 
Volatiles CAS Number ug/1 ug/kg 

1. Chloromethane 74-87-3 10 10 
2. Bromomethane 74-83-9 10 10 

r 3. Vinyl Chloride 75-01-4 10 10 
f'""'"';' 4. Chloroethane 75-00-3 10 10 ",- . ~ .,._ 5. Methylene Chloride 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1,1-Dichloroethene 75-35-4 5 5 
9. 1,1-Dichloroethane 75-35-3 5 5 

10. 1,2-Dichloroethene (Total) 540-59-0 5 5 

11. Chloroform 67-66-3 5 5 
12. 1,2-Dichloroethane 107-06-2 5 5 
13. 2-Butanone 78-93-3 10 10 
14. 1,1,1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate 108-05-4 10 10 
17. Bromodichloromethane 75-27-4 5 5 
18. 1,2-Dichloropropane 78-87-5 5 5 
19. cis-1,3-Dichloropropene 10061-01-5 5 5 
20. Trichloroethene 79-01-6 5 5 

21. Dibromochloromethane 124-48-1 5 5 
22. 1,1,2-Trichloroethane 79-00-5 5 5 
23. Benzene 71-43-2 5 5 
24. trans-1,3-Dichloropropene 10061-02-6 5 5 
25. Bromoform 75-25-2 5 5 

26. 4-Hethyl-2-pentanone 108-10-1 10 10 
27. 2-Hexanone 591-78-6 10 10 
28. Tetrachloroethene 127-18-4 5 5 
29. Toluene 108-88-3 5 5 
30. 1,1,2,2-Tetrachloroethane 79-34-5 5 5 

31. Chlorobenzene 108-90-7 5 5 
32. Ethyl Benzene 100-41-4 5 5 
33. Styrene 100-42-5 5 5 
34. Total Xylenes 1330-20-7 5 5 



Ou~ntitation Limits•• 
low Soil 

Water Sediment( a) 
Semi-Volatiles CAS Number ug/1 ug/kg 

35. Phenol 108-95-2 10 330 
36. bis(2-Chloroethyl)ether 111-44-4 10 330 
37. 2-Chlorophenol 95-57-8 10 330 
38. 1,3-Dichlorobenzene 541-73-1 10 330 
39. 1,4-Dichlorobenzene 106-46-7 10 330 
40. Benzyl Alcohol 100-51-6 10 330 

41. 1,2-Dichlorobenzene 95-50-1 10 330 
42. 2-Methylphenol 95-48-7 10 330 
43. bis(2-Chloroisopropyl)ether 108-60-1 10 330 
44. 4-Methylphenol 106-44-5 10 330 
45. N-Nitroso-Oinpropylamine 621-64-7 10 330 

f.0 
'\.s-a.- 46. Hexachloroethane 67-72-1 10 330 

47. Nitrobenzene 98-95-3 10 330 
48. Isophorone 78-59-1 10 330 
49. 2-Nitrophenol 88-75-5 10 330 
50. 2,4-Dimethylphenol 105-67-9 10 330 

51. Benzoic Acid 65-85-0 50 1600 
52. bis(2-Chloroethoxy)methane 111-91-1 10 330 
53. 2,4-Dichlorophenol 120-83-2 10 330 
54. 1,2,4-Trichlorobenzene 120-82-1 10 330 
55. Naphthalene 91-20-3 10 330 

56. 4-Chloroaniline 106-47-8 10 330 
57. Hexachlorobutadiene 87-68-3 10 330 
58. 4-Chloro-3-methylphenol 59-50-7 10 330 

...... ~ (para-chloro-meta-cresol) 
----'i 59. 2-Methylnaphthalene 91-57-6 10 330 

60. Hexachlorocyclopentadiene 77-47-4 10 330 

61. 2,4,6-Trichlorophenol 88-06-2 10 330 
62. 2,4,5-Trichlorophenol 95-95-4 50 1600 
63. 2-Chloronaphthalene 91-58-7 10 330 
64. 2-Nitroanil ine 88-74-4 50 1600 
65. Dimethyl Phthalate 131-11-3 10 330 
66. Acenaphthylene 208-96-8 10 330 

67. 2,6-Dinitrotoluene 606-20-2 10 330 
68. 3-Nitroaniline 99-09-2 50 1600 
69. Acenaphthene 83-32-9 10 330 
70. 2,4-0initrophenol 51-28-5 50 1600 
71. 4-Nitrophenol 100-02-7 50 1600 

72. Dibenzofuran 132-64-9 10 330 
73. 2,4-Dinitrotoluene 121-14-2 10 330 
74. Diethylphthalate 84-66-2 10 330 
75. 4-Chlorophenyl phenyl ether 7005-72-3 10 330 
76. Fluorene 86-73-7 10 330 



Quantitation Limit~** 

Water 
Low Soil 

Sediment c) 
CAS Number ug/1 uq/kg 

77. 4-Nitroaniline 100-01-6 50 1600 
78. 4,6-Dinitro-2-methylphenol 534-52-1 50 1600 
79. N-nitrosodiphenylamine 86-30-6 10 330 
80. 4-Bromophenyl phenyl ether 101-55-3 10 330 
81. Hexachlorobenzene 118-74-1 10 330 

82. Pentachlorophenol 87-86-5 50 1600 
83. Phenanthrene 85-01-8 10 330 
84. Anthracene 120-12-7 10 330 
85. Di-n-butylphthalate 84-74-2 10 330 
86. F1 uoranthene 206-44-0 10 330 

87. Pyrene 129-00-0 10 330 
. !} 88. Butyl benzyl phthalate 85-68-7 10 330 

89. 3,3'-Dichlorobenzidine 91-94-1 10 330 
90. Benzo(a)anthracene 56-55-3 20 660 
91. Chrysene 218-01-9 10 330 

92. bis(2-ethylhexyl)phthalate 117-81-7 10 330 
93. Di-n-octylphthalate 117-84-0 10 330 
94. Benzo(b)fluoranthene 205-99-2 10 330 
95. Benzo(k)fluoranthene 207-08-9 10 330 
96. Benzo(a)pyrene 50-32-8 10 330 

97. lndeno(1,2,3-cd)pyrene 193-39-5 10 330 
98. Dibenz(a,h)anthracene 53-70-3 19 330 
99. Benzo(g,h,i)perylene 191-24-2 10 330 

Pesticides/PCBs 
' ....... .(_~ 

·~ 

100 .. alpha-BHC 319-84-6 0.05 8.0 
101. beta-BHC 319-85-7 0.05 8.0 
102. delta-BHC 319-86-8 0.05 8.0 
103. gamrna-BHC (lindane) 58-89-9 0.05 8.0 
104. Heptachlor 76-44-8 0.05 8.0 

105. Aldrin 309-00-2 0.05 8.0 
106. Heptachlor epoxide 1024-57-3 0.05 8.0 
107. Endosulfan I 959-98-8 0.05 8.0 
108. Dieldrin 60-57-1 0.10 16.0 
109. 4,4'-DDE 75-55-9 0.10 16.0 

110. Endrin 72-20-8 0.10 16.0 
111. Endosulfan II 33213-65-9 0.10 16.0 
112. 4,4-000 72-54-8 0.10 16.0 
113. Endosulfan Sulfate 1031-07-8 0.10 16.0 
114. 4,4' -DDT 50-29-3 0.10 16.0 
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Qyantitation Limit~** 

Water 
low Soil 

Sediment< c) 
CAS Number ug/1 uq/kg 

115. Endrin Ketone 53494~70-5 0.10 16.0 
116. Methoxychlor 72-43-5 0.5 80.0 
117. alpha-Chlorodane 5103-71-9 0.5 80.0 
118. ga11111a-Clordane 5103-74-2 0.5 80.0 
119. Toxaphene 8001-35-2 1.0 160.0 

120. AROCLOR-1016 12674-11-2 0.5 80.0 
121. AROCLOR-1221 11104-28-2 0.5 80.0 
122. AROCLOR-1232 11141-16-5 0.5 80.0 
123. AROCLOR-1242 53469-21-9 0.5 80.0 
124. AROCLOR-1248 12672-29-6 0.5 80.0 

125. AROCLOR-1254 11097-69-1 1.0 160.0 
126. AROCLOR-1260 11096-82-5 1.0 160.0 

a. Medium Soil/Sediment Contract Required Quantitation limits (CRQl) for 
Volatile TCL Compounds are 125 times the individual low Soil/Sediment 
CRQl. 

b. Medium Soil/Sediment Contract Required Quantitation limits (CRQL) for 
Semivolatile TCL Compounds are 60 times the individual low 
Soil/Sediment CRQl. 

c. Medium Soil/Sediment Contract Required Quantitation limits (CRQl) for 
Pesticide/PCB TCl compounds are 15 times the individual low 
Soil/Sediment CRQL. 

* Specific quantitation limits are highly matrix dependent. The 
quantitation lim1ts listed herein are provided for guidance and may not 
always be achievable. For quantification limits for water samples from 
private wells, see SOP. 

** Quantitation limits listed for soil/sediment are based on wet weight. 
The quantitation limits calculated by the laboratory for soil/sediment, 
calculated on dry weight basis as required by the contract, will be 
higher. Quantification limits for water samples from private wells are. 
lower than tabled values, see SOP for details. 



If the sample concentration exceeds five times the detection limit 
of the instrument or method in use, the value may be reported even 
though the instrument or method detection limit may not equal the 
Contract Required Detection limit. This is illustrated in the 
example below: 

For Lead: 

Method in use - ICP 
Instrument Detection limit (IDL) - 40 
Sample concentration - 220 
Contract Required Detection limit (CRCl) - 5 

(2) The value of 200 may be reported even though instrument detection 
limits obtained in pure water that may be met during the procedure 
in Exhibit £of SOW 7/87. The detection limits for samples may be 
considerably higher depending on the sample matrix. 



TABLE 7 
TARGET COMPOUND LIST 
INORGANIC PARAMETERS 

ELEMENTS DETERMINED BY 
INDUCTIVELY COUPLED PLASMA EMISSION 

OR ATOMIC ABSORPTION SPECTROSCOPY 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cyanide 

Required 
Detection level(1) 

Water 
uq/1 

200 
5 
2 

200 
0.2 
0.2 
so 

0.2 
50 
20 
50 
3 

50 
15 

0.2 
40 

100 
2 

10 
1000 

5 
2 

10 

10 

(1) Subject to the restrictions specified in the first part of Part G, 
Section IV of Exhibit F (Alternative Methods - Catastrophic Failure) 
of SOW-7/87. Any analytical method specified in SOW 7/87, Exhibit F 
may be utilized as long as the documented instrument or method 
detection limits meet the Contract Required Detection limit (CRDl) 
requirements. Higher detection limits may only be used in the 
following circumstance: 
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TABLE 8 
NON-TCL 

ADDITIONAL WATER QUALITY PARAMETERS 

Parameter 

Total Organic Carbon ..•................. 
Total Suspended Solids ................. . 
Total Dissolved Solids ..•............... 
Chemical Oxygen DemJnd ••..••..•.••.•..•. 
Alkalinity (as CACO ) •..•..•.•.•....•.•. 
Altnon i a •••••••••••••••••••••••••••.••••• 
Nitrate-Nitrite .•......••.•••.........•. 
Chloride .........•.....••..•••.......... 
Sulfate ................................ . 

1.0 
1 
10 
2.0 
5.0 
0.10 
0.02 
1.0 
5.0 
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Metal 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Other 

Cyanide 

TABLE 9 
INORGANIC PARAMETERS 

NON-TCL LOW DETECTION 
LIMITS 

Required 
Detection level 

Water 
ug/1 

200 
5 
2 
5 

0.2 
0.2 

50 
0.2 

50 
20 
50 
3 

50 
15 

0.2 
40 

100 • 
2 
1 

1000 
5 
2 

10 

10 
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APPENDIX C 

ANALYTE LISTS 

............ , 



ORGANIC PARAMETERS 
CLP TARGET COMPOUND LIST AND 

CONTRACT REQUIRED DETECTION LIMITS (CRDL)* 

0Yintjtttign Limiti** 

Water 
low Soil/ 

Sediment a) 
Vo]atiles CAS Number ug/1 yg/kg 

1. Chloromethane 74-87-3 10 10 
2. Bromomethane 74-83-9 10 10 
3. Vinyl Chloride 75-01-4 10 10 
4. Chloroethane 75-00-3 10 10 

~:: ~~~:-)."~ 5. Methylene ChloridP 75-09-2 5 5 

6. Acetone 67-64-1 10 10 
7. Carbon Disulfide 75-15-0 5 5 
8. 1,1-0ichloroethene 75-35-4 5 5 -
9. 1,1-0ichloroethane 75-35-3 5 5 

10. 1,2-0ichloroethene (Total) 540-59-0 5 5 

11. Chloroform 67-66-3 5 5 
12. 1,2-0ichloroethane 107-06-2 5 5 
13. 2-Butanone 78-93-3 10 10 
14. 1,1,1-Trichloroethane 71-55-6 5 5 
15. Carbon Tetrachloride 56-23-5 5 5 

16. Vinyl Acetate 108-05-4 10 10 
17. Bromodichloromethane 75-27-4 5 5 

) 
18. 1,2-0ichloropropane 78-87-5 5 5 

'--" 19. cis-1,3-0ichloropropene 10061-01-5 5 5 
20. Trichloroethane 79-01-6 5 5 

21. Oibromochloromet .. .:.ne 124-48-1 5 5 
22. 1,1,2-Trichloroethane 79-00-5 5 5 
23. Benzene 71-43-2 5 5 
24. trans-1,3-0ichloropropene 10061-02-6 5 5 
25. Bromoform 75-25-2 5 . 5 

26. 4-Hethyl-2-pentanone 108-10-1 10 10 
27. 2-Hexanone 591-78-6 10 10 
28. Tetrachloroethene 127-18-4 5 5 
29. Toluene 108-88-3 5 5 
30. 1,1,2,2-Tetrachloroethane 79-34-S 5 s 
31. Chlorobenzene 108-90-7 5 5 
32. Ethyl Benzene 100-41-4 5 s 
33. Styrene 100-42-5 5 5 
34. Total Xylenes 1330-20-7 5 5 



Qyantitlti2D Limiti** 

Water 
low Sotl 

Sediment a) 
Sem1-Volat1lu CAS Number uq/1 uq/kg 

35. Phenol 108-95-2 10 330 
36. bis(2-Chloroethyl)ether 111-44-4 10 330 
37. 2-Chlorophenol 95-57-8 10 330 
38. 1,3-Dichlorobenzene 541-73-1 10 330 
39. 1,4-Dichlorobenzene 106-46-7 10 330 
40. Benzyl Alcohol 100-51-6 10 330 

41. 1,2-Dichlorobenzene 95-50-1 10 330 
42. 2-Methylphenol 95-48-7 10 330 
43. bis(2-Chloroisopropyl)ether 108-60-1 10 330 
44. 4-Methylphenol 106-44-5 10 330 
45. N-Nitroso-Dinpropylamine 621-64-7 10 330 

.-.,· 46. Hexachloroethane 67-72-1 10 330 
47. Nitrobenzene · 98-95-3 10 330 
48. Isophorone 78-59-1 10 330 
49. 2-Nitrophenol 88-75-5 10 330 
50. 2,4-Dimethylphenol 105-67-9 10 330 

51. Benzoic Acid 65-85-0 50 1600 
52. bis(2-Chloroethoxy)methane 111-91-1 10 330 
53. 2,4-0ichlorophenol 120-83-2 10 330 
54. 1,2,4-Trichlorobenzene 120-82-1 10 330 
55. Naphthalene 91-20-3 10 330 

56. 4-Chloroaniline 106-47-8 10 330 
57. Hexachlorobutadiene 87-68-3 10 330 
58. 4-Chloro-3-methylphenol 59-50-7 10 330 

(para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 91-57-6 10 330 

-._) 60. Hexachlorocyclopentadiene 77-47-4 10 330 

61. 2,4,6-Trichlorophenol 88-06-2 10 330 
62. 2,4,5-Trichlorophenol 95-95-4 50 1600 
63. 2-Chloronaphthalene 91-58-7 10 330 
64. 2-Nitroaniline 88-74-4 50 1600 
65. Dimethyl Phthalate 131-11-3 10 330 
66. Acenaphthylene 208-96-8 10 330 

67. 2,6-Dinitrotoluene 606-20-2 10 330 
68. 3-Nitroanil ine 99-09-2 50 1600 
69. Acenaphthene 83-32-9 10 330 
70. 2,4-Dinitrophenol 51-28-5 so 1600 
71. 4-Nitrophenol 100-02-7 50 1600 

72. Dibenzofuran 132-64-9 10 330 
73. 2,4-Dinitrotoluene 121-14-2 10 330 
74. Diethylphthalate 84-66-2 10 330 
75. 4-Chlorophenyl phenyl ether 7005-72-3 10 330 
76. Fluorene 86-73-7 10 330 



' 0Yint1tlt1QD Limitl** 

Water 
low Soil 

Sediment c) 
CAS Number uq/1 uq/kq 

17. 4-Nitroanil ine 100-01-6 so 1600 
78. 4,6-Dinitro-2-methylphenol S34-S2-1 so 1600 
79. N-nitrosod1phenylam1ne 86-30-6 10 330 
80. 4-Bromophenyl phenyl ether 101-SS-3 10 330 
81. Hexachlorobenzene 118-74-1 10 330 

82. Pentachlorophenol 87-86-S so 1600 
83. Phenanthrene 85-01-8 10 330 
84. Anthracene 120-12-7 10 330 
8S. 01-n-butylphthalate 84-74-2 10 330 
86. F1 uoranthene 206-44-0 10 330 

87. Pyrene 129-00-0 10 330 
. .. -.A.-'~-~ 88 . Butyl benzyl phthalate 85-68-7 10 330 

·.:..-_·:~' 89. 3,3'-Dichlorobenz1dine 91-94-1 10 330 
90. Benzo(a)anthracene 56-55-3 20 660 
91. Chrysene 218-01-9 10 330 

92. bis(2-ethylhexyl)phthalate 117-81-7 10 330 
' 93. 01-n-octylphthalate 117-84-0 10 330 
i 94. Benzo(b)fluoranthene 205-99-2 10 330 
j 95. Benzo(k)fluoranthene 207-08-9 10 330 

96. Benzo(a)pyrene 50-32-8 10 330 
l 

97. Indeno(1,2,3-cd)pyrene 193-39-5 10 330 
98. 01benz(a,h)anthracene 53-70-3 19 330 
99. Benzo(g,h,1)perylene 191-24-2 10 330 

~e~ticid~sLPCB~ 
. , ....... 
v 100. alpha-BHC 319-84-6 o.os 8.0 

101. beta-BHC 319-85-7 0.05 8.0 
102. delta-BHC ~:,19-86-8 o.os 8.0 
103. gamma-BHC (lindane) 58-89-9 o.os 8.0 
104. Heptachlor 76-44-8 o.os 8.0 

lOS. Aldrin 309-00-2 o.os 8.0 
106. Heptachlor epoxide 1024-57-3 o.os 8.0 
107. Endosulfan 1 959-98-8 o.os 8.0 
108. Dieldrin 60-57-1 0.10 16.0 
109. 4,4'-DDE 75-55-9 0.10 16.0 

110. Endrin 72-20-8 0.10 16.0 
111. Endosulfan II 33213-65-9 0.10 16.0 
112. 4,4-DDD 72-54-8 0.10 16.0 
113. Endosulfan Sulfate 1031-07-8 0.10 16.0 
114. 4,4'-DDT 50-29-3 0.10 16.0 



·: ~>' 

QylntitltiQn Limitl** 

Water 
low Soil 

Sediment c) 
CAS Number uq/1 uq/kg 

115. Endrin Ketone 53494-70-5 0.10 16.0 
116. Methoxychlor 72-43-5 0.5 80.0 
117. alpha-Chlorodane 5103-71-9 0.5 80.0 
118. gal'lllla-Clordane 5103-74-2 0.5 80.0 
119. Toxaphene 8001-35-2 1.0 160.0 

120. AROCLOR-1016 12674-11-2 0.5 80.0 
121. AROClOR-1221 11104-28-2 0.5 80.0 
122. AROCLOR-1232 11141-16-5 0.5 80.0 
123. AROCLOR-1242 53469-21-9 0.5 80.0 
124. AROCLOR-1248 12672-29-6 0.5 80.0 

125. AROClOR-1254 11097-69-1 1.0 160.0 
126. AROCLOR-1260 11096-82-5 1.0 160.0 

NOTES 

a. Medium Soil/Sediment Contract Required Quantitation limits (CRQl) for 
Volatile Ttl Compounds are 125 times the individual low Soil/Sediment 
CRQL. 

b. Medium Soil/Sediment Contract Required Quantitation limits (CRQL) for 
Semivolatile TCL Compounds are 60 times the individual low 
Soil/Sediment CRQl. 

c. Medium Soil/Sediment Contract Required Quantitation limits (CRQl) for 
Pesticide/PCB TCL compounds are 15 times the individual low 

_, Soil/Sediment CRQl. 

* Specific quantitation limits are highly matrix dependent. The 
quantitation limits listed herein are provided for guidance and may not 
always be achievable. For quantification limits for water samples from 
private wells, see SOP. 

** Quantitation limits listed for soil/sediment are based on wet weight. 
The quantitation limits calculated by the laboratory for soil/sediment, 
calculated on dry weight basis as required by the contract, will be 
higher. Quantification limits for water samples from private wells are 
lower than tabled values, see SOP for details. 
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TARGET COMPOUND LIST 
INORGANIC PARAMETERS 

ELEMENTS DETERMINED BY 
INDUCTIVELY COUPLED PLASMA EMISSION 

OR ATOMIC ABSORPTION SPECTROSCOPY 

Metal 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Cyanide 

Required 
Detection level(1) 

Water 
ug/1 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
5 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
50 
20 

10 

(1) Subject to the restrictions specified in the first part of Part G, 
Section IV of Exhibit 0 (Alternative Methods - Catastrophic Failure) 
of SOW-7/87. Any analytical method specified in SOW 7/87, Exhibit 0 
may be utilized as long as the documented instrument or method 
detection limits meet the Contract Required Detection limit (CRDL) 
requirements. Higher detection limits may only be used in the 
following circumstance: 



If the sample concentration exceeds five times the detection limit 
of the instrument or method in use, the value may be reported even 
though the instrument or method detection limit may not equal the 
Contract Required Detection Li•1t. This is illustrated in the 
example below: 

For lead: 

Method in use - ICP 
Instrument Detection Limit (IDL) - 40 
Sample concentration - 220 
Contract Required Detection limit (CRCL) - 5 

(2) The value of 200 may be reported even though instrument detection 
limits obtained in pure water that may be met during the procedure 
in Exhibit E of SOW 7/87. The detection limits for samples may be 
considerably higher depending on the sample matrix. 
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NOH-TCL 
ADDITIONAL WATER QUALITY PARAMETERS 

Parameter 

Total Organic Carbon ....•••..••.•••.•.•. 
Total Suspended Solids ..•.......•....... 
Total Dissolved Solids .•.••.•••••......• 
Chemical Oxygen Dem~nd ...•.••.....•..... 
Alkalin;ty (as CACO ) .........•..••...•. 
An111lo n ; a . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 
Nitrate-Nitrite ...•....•.......••......• 
Chloride ............................... . 
Sulfate . ............................... . 

Detection Limits Cmq/J) 

1.0 
1 
10 
2.0 
5.0 
0.10 
0.02 
1.0 
5.0 
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DETECTION LIMIT SUMMARY TABLE 

CRDL (MG/Ll GROUNDWATER (MG/L) PRIVATE WELLS {MG/Ll 

ALUMINUM 0.20 0.20 0.20 
ANTIMONY 0.06 .• 0.005 0.005 
ARSENIC 0.01 0.002 0.002 
BARIUM 0.20 0.20 0.005 . 
BERYLLIUM 0.005 0.0002 0.0002 
CADMIUM 0.005 0.0002 0.0002 
CALCIUM 5.0 0.05 0.05 
CHROMIUM 0.01 0.0002 0.0002 

___ , 
COBALT 0.05 0.05 0.05 

COPPER 0.025 0.02 0.02 
IRON 0.10 0.05 0.05 
LEAD 0.003 0.003 0.003 
MAGNESIUM 5.0 0.05 0.05 
MANGANESE 0.015 0.015 0.015 
MERCURY 0.0002 0.0002 0.0002 
NICKEL 0.04 0.04 0.04 
POTASSIUM 5.0 0.10 0.10 
SELENIUM 0.005 0.002 0.002 
SILVER 0.01 0.01 0.001 

_ ..... ~, SODIUM 5.0 1.0 1.0 
l ,..._.,. THALLIUM 0.01 0.005 0.005 

VANADIUM 0.05 0.002 0.002 
ZINC u.J2 0.01 0.01 
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APPENDIX D 

QUALITY ASSURANCE GUIDELINES FOR 

GROUNDWATER INVESTIGATIONS 
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Quality Assurance Guidelines for Ground
Water Investigations: The Requirements 

REFERENCE: van Ee. J. J. :~nd McMillion. L. G .... Quality .wur:aace Guidelines for Ground· 

Water laYestilations: The RequiremeDIS," Growui·WIJler ColllDIIUIIIJIIOII: Field .'rltthods •. -'tST.W 

STP 963. A. G. Collin$ and A. I. Johnson. Eds .• Amcnc:111 Society ior Tesung and Ma1Ct1als • 

Philadelpftia. 1988. pp. 27-34. 

ABSTRACT: 11le U.S. Eavirollmenlal Proceclion AtnC)' IEPAI is. rlqUirecl to auess die quality oi 

dala thai arc collected ia ill research aacl 111011iJarin1 propams. lftd dlis reqllimDar is 11111111 to 

apply to establisbccl areas sucb u lir iiDd wMer polllllioa IIICIIIUoriq u well u 10 die ClllllliDI use 

ot aeopnysics iD pouad-wuer iavcsci&arioas· The AtnC)''s quality assllriiiCC lllqllirealeniS ~~e 

oudiaed. lftd die ability 10 meet die req~ in JfOWJCI·wuer investiptions is discuued. 

SuaJCStions arc offered oa bow sraadards llld Slllldlrd metbods caa be developed. baed upon die 

experieoccs obc.aiDed iD lhc implemcnlllion of IIICiftitoriD& propams ia lir pollulioa ia die 1970's. 

The concepr of reference :mel equivalent medlads is COIIIplftCI ia die moaiconaa of die lir quality 

wilh die assessment of JI'OIIftd·water quality tor die EPA. The applicability ot quality usunnce 10 

lhe many aDd varied SlqiS iD a pouod-wuer iavesti&ation is discussed widl emphlsis Jiven 10 

geophysics. The lick of standard proc:edwa :llld quality :assarance pidelina for Jeopflysical 

investigatioas of bazardou$ wuae siteS poses serious quesOOII$ to the accepwx:c of emerging 

disciplines for IJ:OUDd·water quality studies. 

KEY WORDS: quality assuranc:e. pvuncl water. plpbysics. hazardous wasrc. sire investiplions. 

standards. standard mclhOIU. releren~e :md equivalent mctbooJs 

Allhou£h !he ~cienc-: of hydrolo~y has been in .:llistcncr: ior years. stand:lrd procedures for.....J 

sampling of ground water . .:sp~:cially tor orgam~ contarmnants. are not w.:ll dr:,·ei~>p~:d. In th.: 

past. the quanuty and movem.:ntl>llh-: ground water hOb b.:.:n of most .:onc.:m. T<XJ;Jy. with the 

passa!!e of !he Clean Water Act tCWAI. the Safe Orinkin!! Water Act cSDWAI. the Resource 

Conservation and Recovery Act tRCRA). :and the Comprehensive Envii"'OItnefftal Response. 

Compensation. and Uability Act (Superfund}. the monitoring and prorectioa of the quality of 

ground wa&er is of intense concern. Private indusuy and Federal, stare, and loca.l agencies arc 

making a variety of chemical. physical. Uld bacleriologic:al measuremcou of pound WlllCr, for 

example. warer table level llld total dissolved solids (TOS) levels. Wbedlcr or DOC cbesc 

measumuents are providing clara that c:u be iDttacompared and compared qainst standards iD a 

scieatifically and defensible way is dcbalable. Dua that are iuccume. impm:ise. and QOC 

rqjrcscnwive of tbe monitoring zone caD lead to c:oaclusions that may be cosdy md bazardous to 

the public and private s«ton. Poor quality or improperly analyzed dua ll Superfund or RCRA 

sites are particularly troublesome because of the porcntially IUJe hazards and fiaanc:ial risks that 

are iDvolved with tbcse hazardous wuiC sitcs .. With the Jar&e amount of dua beiDg coUCCICd by 

a great nwnber of organiwioas and individuals, there are many potelllial sources of error. 

Uofornmarely, little aaention bas been paid to detcrminiDg the exiCnt of rbosc errors. Doc:umcmed. 

I EJectroDics CDJ;;" . .u iiDd bydroloJist. respectively. EaviroluDeDW Monitorial Syaems l.abonaxy. ~ 

oi Resardlllld ~lopmeal. U.S. Eaviroamaltal PIOieCiioD Aaeacy. 1.1$ Veps. NcVIda 89114. 
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28 GROUND-WATER CONTAMINATION 

uniform quality assurance practices which are aimed at reducing rbose errors are nor well developed 
in the ground-water industry a1 this time. 

The Environmental Protection Agency's (EPA) Office of Ground Water ProteCtion has recently 
drafted a strategy for the Agency to follow in the implementation of the numerous laws tbat 
Congress has passed 10 protect the nation's ground water. Tile strategy emphasizes the importance 
of quality assurance in rbe sampling of ground water. lbe I'Qle of the United States Geological 
Survey is also recognized by the EPA as being imponant to the widespread charactenzauon of 
ground-water resources. Other Federal agencies. such as the Nuclear Regulatory Commission and 
the Depanment of Agriculture. are involved in the study of ground water. and the data that they 
collect are important in providing an understanding of the ground water in the United States. State 
and local agencies conduct ground-water studies within their regions. Professional organizations. 
such as the American Society for Tesung and Materials CASTMl. the Nauonal Water Well 
Association INWWA). and the Society of Exploration Geophysicists ISEGl. also panic1pate in 
the study of ground water. Universities. colleges. and research institutes conduct research. Fmally. 
private industry often conducts. or contracts. ground-water studies. The degree of quality assurance 
exercised by these various organizations varies. and the comparability of the data they collect may 
be poor, given the lack of industry-wide standards in the monitoring of ground water. 

Application of Quality AssuMliiCe Guidelines to Ground-Water Investigations 

The EPA Quality Assurance IQA) and Monitoring Staff recognized in 1980 the need for quality 
assurance in the many studies that EPA conducts and finances in its environmental studies. The 
EPA developed a list of 16 points (Table I) that should be: addressed pnor to the conduct of those 
environmental studies. These poinrs apply to in-house effons. contracts. cooperative agreements. 
and mtcragcncy agreements. EPA studie~ involving Federo~l. ~tate. and local agencte~ as well a~ 
private industry and academia fall under these guideline~ CQAMS-001-005180) {1-3]. Although 
all of the points may not apply to a panacular study. their intent 1s clear. Qualiry assurance should 
be considered pnor ro the conduct of a study so that sound SC:Jenritic pracuces will lead to the 

TABLE 1-R~quir~d ~/~m~nts r..-lr,n applicab/~ J for QA (prt>frN I plans for momrorrng and m~asur~m~nr 
proJ~NS (QAMS.()(}:!fllOI. 

Element 

I. Title pa,e. with provision for approval signa~s 
2. Table of contents 
3. Project description 
4. Project organiz.ation and responsibilities 
S. QA objectives for menun:ment dau in tenns of precision. acanxy. completeness. representativeness. 

and comparability 
6. Sampling procedures 
7. Sample custody 
8. Calibration procedures. references. and frequency 
9. Analytical procedures 

I 0. Data reduction. validation. and reporting 
I I. Internal QC checK.s and frequency 
12. QA perfonnanc:e audits. system audits. and frequency 
13. QA repons to maru~gement 
14. Preventive mainrell<Ulc:e procedu= and schedule 
IS. Specific procedures to be used to routinely assess and document data precision. representativeness. 

c:ompar.~bility. accuro~ey. and completeness of specific measuremenc parameters mvolved 
16. Corrective acuon 
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collecuon of sciemific:llly. and 11f neededl leR:lllv. sound lbta. Since the EPA gu1d.:linc~ .. ~ 
written in gener:ll terms, there can be problems in applying them to specific projects. pa.rti~ul.1rl\' 

when the research or environment:ll monitoring involves the usc of innov:mve techm~u.:~ ,•r 
techniques for which there is little history in the way of established standards. procec.fun:~. ,•r 
quality assurance documentation. The present increased interest and resultant studies oi the quailty 
of this nation· s ground water come at a time when interest in fonnal quality assurance pro!!r.uns 
for ground-water investigations is just developing: thus. the application of the EPA guidelin~o.":' 111 

ground-water studies may requite broad interpretation and innovation to ensure that sound Ja1a 
.ue collected. 

Air PoUution and Ground Water: The ADalogy 

The present heightened interest in ground-water protection can be likened to the 1970"~ \\h.:n 
air pollution was a major priority of the EPA. The present quality assurance effons in air polluu.•n 
monitoring. while not perfect. can be more readily understood because many of the Stnl!!!!ll.'~ .1n: 
now history. The lessoru learned from the .:~pplication of qu:llity assUlllllce principles to rh .. · th··n 
emergmg field of air pollution study can be apphed to today"s problems in ground-water mon1h•nm:; 
however. there are limits to the analogy. Measurements of water are made more difficult lw th•· 
fact that hydrologic:ll and geological investigations arc conducted in an anisotropic. nonh•'n"•.:•·· 
neous. relatively isolated media. 

The study oi air pollution can be broken down into two basic areas: the definition oi th.: "'u••• 
llld the measurement of the ambient a1r quality. Standard procedures anJ quality a.'~utJn.-..: f 
guukllnes have been developed lor rhc measurell'k:nt or' pollutants from the ~ourc.:. ;.:>r .:\.Jill!'''· ....._; 

the: ,mokc:~tack. ~>r the ta1lpipe. Stanl.iard ;mxcdurcs and ~uaiity a~suran.:c: gu•Jc:!ir . .:- hJ'" .1i••' 

been developed for the measurement of the ambient air quality with separate procedures an.! 1.,1.\ 

guidelines having been developed for the location oi the sampling instrumentation that is u-...·.1 t•• 
characterize the air quality in a large region. such as a city. or state. Standards have been dc\d••f"-'J 
to proteCt the public health aud welfare from some pollutants and hazardous substanc'--s .. u....t 
monitoring is performed in both the establishment of health standards for a pan1cular pollut.ull 
and in measuring compliance wid! ambient standards that arc based upon those health sranlilnL~. 
Some of the same basic principles developed for air quality an: just now being developed ,,,r 
ground water. The study of air pollution bas benefited in tbe past from a large commitmcnc ,,( 
resources to QA. In comparison. few resources have been devoted to QA for ground-watcr 
morutoring; thus. it will be some time before methods and standards for ground-water investigati,KIS 
become as well defined as !hey arc for air •nonitoring investigations. 

This paper compares· au approach EPA used to implement quality assurance guidelinc:ll (,lf 

ambient air monitoring with the proposed development of procedures and criteria for the r~":'tin!! 
and certification. usage, and siting of insauments for the monitoring of the ground water and ,..nl. 
for example. outside the fencel.ine of au RCRA or Superfund site. The EPA sanctioned the colk1.'pf 
of "reference methods" aud "equivalency" for the insaumentation used to make :unbient air 
measurements. Guideline and quality assunmce documents were developed. under diffcn:nt 
regulatory authority, for the location and usage of these instruments in measuring the quality ,,f 
the ambient air. Ground-water investigations need the same swcnue and approaches tll:at h;a\•c 
been developed for air JDODiiOriDg. 

Two examples are provided in this paper to dcmonstralC how EPA certification and quality 
assun.nce rcquizementS have been applied to tbe snldy of air pollution and bow they m.~y be 
subsequently applied to ground-Water investigatioru. The first example covers a r:uiooale for thl: 

certification of methods and instrumentation that proved to be successful in speeding the tc:;ting 
and certification of insaumentation for ambient air measurements. The designation of '"rcfcn:lll.'l: 
methods," and a process for establishing "equivalent methods," is examined for tbe critic:ll ~ccp 
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of iDsWling monitoring wells in a grouDd-warer investigation. The second example applies some 
of the ~uirements for tbe documentation of basic quality usurance principles (contained in 
QAMS-002180) to tbe relatively new science-as applied to ground-water quality investigations
of geophysics. Multiple disciplines and steps are ~uired to understand the hydrogeology and 
gTOWld-water quality in a ground-water investigation, and geophysics is ooe discipline and oae 
step that needs to be considered in any ground-wazer investigation. 

QA as Applied to Grouad-Water Investiptioas 

Ground-water investigations vary. Some are strictly concerned with defining quantity and flow 
parameters. others involve an investigation of .ground-water quality. Some ground-water investi
gations are directed at relatively deep aquifers while others are directed at more shallow aquifers. 
Some involve the measurement of organic contaminants while others involve primarily the 
measurement of inorganic contaminants. Despite the diversity of investigations that are made in 
the field of ground wazer. certain basic principles apply to all of the investigations. 

The sampling and analysis of ground water is important to a number of regulatory programs 
such as: Superfund. RCRA. the Underground Injection Control proJr3m. and Underground Storage 
Tanks (UST). 1be measurement of ground wazer involves the same basic concepts no matter which 
programs are involved. Monitor wells are drilled and sampled. and tbe water is analyzed. Common 
quality assurance procedures and guidelines may be developed and applied to all of the programs. 
It may be advantageous to do so since all of the proJr3D15 ultimately focus on the same thing
the protection of ground water; however. there are some basic procedural steps in some ground
water investigations that will be unique to a particular program. For example. the quality assurance 
program ·and documents that are being developed for the Underground lnjection Control program 
ma:· not be directly applicable to any oth~r area of ground-water investigations becaus! the depth 
of the ground-water zone being investigated is distinctly different from the zone of concern near 
a RCRA or Superfund site. The focus of this paper will be on the application of quality assurance 
to the shallow rround-water investigations that are typically ~uired in the investigation of a 
Superfund or a RCRA site. 

Some of the steps in a comprehensive site investigation are given in Table 2. Each of the steps 
~uires, in varying degrees. quality assurance procedures and documentation to ensure the 
collection of quality data. The applicability of quality usurance ro some research effons and to 
preliminary work can be questioned. particularly if few measurements are made. The manner in 
which the items in Table I are documented is generally not important. What is particularly 
imponant is that items addressing the reproducibility, companbility, accuracy, and precision of 
the data are addressed so that tbe quality of tbe data will be known. 

TABLE 2-S•~ps in IJ IPUI11idiscipliMry tround-waur nwly. 

Aerial pbocograpbytsurveying 
Searcb of available r=ords 
Geologic characterization 
Hydrologic chancteriutioa 
Oeopbysieal studies (Subsurface IIIII Surface) 
Geochemical SliJ'\ICys 
Soil sampling 
Ground-water sampling 
Source sampling 
Exposure assessment 
Data interpretation 
GIS (Geographicallnfonnation System) data displays 
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The development of documented and rigorous standards and QA guidelines may produce 
undesirable results. The development of any QA program carries with it increased costs and 
paperworlc. and these must be weighed against the benefits in knowing the quality of the data 
produced. Those in the private sector who develop a comprehensive QA program may actually be 
penalized in competitive procurements because tbe ltighcr costs associaled with the QA program 
would have to be passed along to the customer. If the customer had littJc interest or requirement 
for 1 strong QA effort, then a finn with a small QA effort and lowered CQ5ts might be chosen to 
perfonn the JlOUDd·watcr survey. Another disadvantage in requiring more formal QA programs 
is dW proprietary processes may be revealed Waugh the dissemination of the QA documents to 
cornpetiton. Univcnal sWJdards and QA guidelines would eliminate the possibility of proprietary 
processes being revealed and wouJd presumably apply tbe costs of developing QA guidelines and 
procedures across the entire private sector. however. it is unlikely that any firm would go beyond 
the development of minimally requited methods or sandards. 

Exiurlplt 1: Reference and Equivaknl Metltod.s 

The concept of equivalency and of performance standards strikes a balance between (I) the 
development of univcnal methods and standards. which might curtail the development of innovative 
methods and standards. and (2) the present situation of few industry or government standards. 
which leads to problems in comparing data and assessing the quality of that data. 

Reference methods and "equivalency" have been used in the field of ambient air monitoring 
to ensure that basic standards arc met without inhibiting the development of new methods and .._; 
procedures. One such n:ien:nce method was designated by the EPA for the me:J.Sun:ment oi sulfur 
dio'(ide. Important pert"ormance standards wen: provided by the EPA :u the time the method W:J.S 
designated as a reference method. and test procedures wen: provided on how the important 
parameters for the reference method wen: obtained. When the reference method for sulfur dioxide 
was first established by the EPA, it consisted of a wet chemical method which required air to be 
passed Waugh 1 series of impingers for 20 min. "The response time. or performance standard. for 
the measurement of sulfur dioxide became 20 min. No method is perfect. It was discovered from 
further testing of the reference method that the measumnent of sulfur dioxide by tbc wet chemical 
method had problems; however, EPA chose to continue with the method until such time as a 
better method could be developed or the wcakncsscs in the reference method could be further 
defined. The process of equivalency provided the opponunity that ocher methods. which proved 
to be superior to the refereuce method. could eventually ~lace the reference method; thus. then: 
was little disruption to a nationwide monitoring program for sulfur dioxide while the search for a 
superior monitoring method occurred. 

At approximately tbc same time u a reference method was established for the monitoring of an 
air pollutant, EPA designated test procedures and criteria for a metbocl to be approved as an 
equivalent method. The user of a monitoring method, who sought approval of it as an equivalent 
method. could obtain from tbc Code Qf Federal Regulations tbe test procedures and performance 
specifications for tbe reference method. The tests could be performed by vi·- • ~lly anyone with tbe 
basic requirement being t1w the data had to be supplied to EPA for approval. Virtually every test 
for every reference metbocl included an assessment of polential interferences. sensitivity to 
tempcrarure, response time. drift and ooisc, and minimum detectable cooccntration. Shortly after 
tbc establisbmcnt of the reference medlod for sulfur dioxide, a number of insaument manufactUrerS 
began producing instruments that possessed superior characteristics to t1w of tbe wet chemical 
reference method. Response times were on the order of sccoods. EPA approved tbe instruments 
as "equivalent" methods. and ftame photometric and pulsed fluorescent instruments gradually 
phased out tbc wet chemical reference method. Through tbe transition period. EPA had some 
measure of tbe data quality from the reference and equivalent insauments. and private industry 
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had desip crireria lbat could be met or exceeded with little cunailment in the development of 
new leclmologies. 

The degree to which refercnc:c and equivalent methods (and the related c:onc:ept of pcrformanc:e 
sWKiards) may be applied to various aspcc:ts of ground-water investigations varies. The reference 
method/equivalency process could be applied to the various disciplines that arc involved in a 
p-ound-water investigation. One example wberc the c:onc:cpt may be applied is in the samphng of 
water from a well for volatile organics. Water from a well is evacuated for some number of well 
volumes or some period of time. A sample of water is drawn by some type of pump, bailer. or 
sampler and taken back to the laboratory for analyses. The water is then analyzed for parts-per· 
billion levels of a variety of organics. and an assessment is usually made on (I) whether the water 
is contaminated. and 12\ the rate at which the water is being contaminated. The procedures for 
sampling a well and the composition of the well casing are interrelated. The composition of the 
well casing is imponant because it may affect the representativeness of the water sample if tile 
casing adsorbs or desorbs organics. The method in which the well is sampled will influence the 
effect of the well casing material on the sample. There are several recommended approaches for 
the sampling of organics, but there are no "reference" methods. Likewise. there are no reference 
materials for the well casing. 

Monitoring wells may be construc:ted from a variety of materials such as stainless steel. Teflon•. 
fiberglass. or polyvinyl chloride (PVC). If one were to apply the concept of performance standards 
to just one component of this sampling proc:cdurc-to the well casing material--a reference 
material would be selected. An example might be stainless steel or Teflon. Suggested perfonnance 
standards would include mechanical strcnrtJ!. chemical absorption/desorption characteristics. and 
manufacturing tolerances on the inside dimension of the casing (this would be imponant for the 
use of logging tools and pumps). Tem for the measurement of these parameters would be 
prescribed. Manufacturers who sought to market c~ings made out of nonreference materials such 
as Teflon-coated polyethylene. epoxy/fiberglass. Kynar'f!o-coated steel. or even PVC would know 
the minimum standards that would have to be met for the successful marketing of their product. 
Fonnal approval would come after the data were reviewed and accepted. This process of developing 
standards. test procedures. and an approval mechanism should be an improvement over the present 
situation of no standards (or test pr ___ 1urcs) and an ill-defined-if even existing-approval process. 

E.xamplt 2: QA and Gtoph-ysics.' 

The application of geophysics to ground-water investigations is relatively new. Much of the 
pioneering wort in geophysics has been for the petroleum and minerals industries. With the 
decreased exploration activities in these industries, private indusuy is eager to use geophysics in 
p-ound-water investigations, particularly Superfund and RCRA. Geophysical measurements for 
the petroleum and mining industries have not lent themselves to the development of quality 
assurance procedures and guidelines as specified by EPA in QAMS 002180. The consideration of 
geophysics by regulators would be enhanced if the basic QA requirements in QAMS 005/80, 
which have been applied to the more established sciences. could be applied to geophysics. 

The acceptance of geophysics by regulatory agencies depends first on the ability of the 
geophysicist to correc:tly describe the subsurf~~:e environment. Unique solutions are not easily 
obtained through the use of geophysics alone. The experience of the practitioner in geophysics 
and the supponing data provided to the person responsible for interpreting the geophysical 
measurements will detennine to a large extent the success of the method in characteriz.ing a site. 
The usc of geophysics in ground-water investigations has been inhibited to a certain extent by the 
lack of standard, or uniform. data gathering and interpretation procedures; however. the application 
of uniform procedures to non-uniform sites may lead to unsatisfactory results if the procedures 
are followed blindly. Also, there are instances in some of the physical sciences where the 
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establishment of standards may be a costly. time-consumin~. and technically difficult task. An 
ex:unple would be in the selection of a calibration standard or facility. or bolh. for a magnetometer. 

The establishment of calibration standards or facilities. or both. for most insb'Wbents would be 
desirable if one were to compare data collected ar different times with different instruments: 
however. the difficulty and lack of standards for the calibration of a magnetometer arc not 
necessarily bad. The magnetometer measures the earth's magnetic field. which varies with time 
and location. In hazardous waste site investigations the magnetometer is often used to locate buried 
ferrous metal such as mew drums. Relative measurements of the magnetic field over a metal 
object are usually compared with readings over other areas. For example. it may Dot be important 
to know that the magnetic field over a drum was 50000 gammas or 50300 gammas. CTypica.lly 
the magnetic field of the earth is on the order of 50000 gammas.) The important point is ~owing 
the difference and rate of change of the magnetic field over an area. An absolute calibr:uion of 
the magnetometer may not be required if the magnetometer was used only to locale buried drums . 
Thus. while it may be desirable to de,·elop uniform standards and standard operating procedures 
io ground-water investigations. there is also a need for flexibility and a basic understanding of the 
mett.od when those standards are considered and developed. 

Perhaps the most important step in an investigation of a hazardous waste site is the documentation 
of how the data were acquired and interpreted. Since each site is different. it is difficult. but not 
imposstble. to develop standard procedures for the~e steps. Describing a measurement process can ..._1 
be easy. but critiquing the proce~s to 1mprove the quality of the Jata and .:onclus10ns can be more 
dtlticult. Since the subsurlace can nc:Hhc:r be 'c:c:n nor m..:a~urcd .:omph:tely. the pro.:ess oi locating 
monitoring points or wells can be subJeCt to a lot of uncenamty. Typtcally ... be)f Judgml!nt .. t) 

used. How does a client know. however. whether the decisions made by an investigator are indeed 
the best decisions? The development of standards by which data quality may be judged is important. 
A "standard set of data" may be subrnined to the geophysical investigator for interpretation to 

ascertain whether geophysical data is being correctly interpreted. The "standard set of data·• may 
represent voltage and current readings from a particular resistivity array at different electrode 
spacings. 

The application of conventional QA principles becomes more complicated in critiquing how tbe 
data were acquired. for example. the location of the sampling points. Usually it is not known until 
an independent investigation has been performed whether a particular approach yielded the correct 
results. Monitoring wells may be drilled after a geophysical investigation to investigate die 
anomalies; however. even after this independent step bas been taken it can be difficult to know 
how accurate or precise the measurements were in defining die magnicude and extent of the 
contamination. Data from a monitoring well may be representative for the small area near tbe 
well. but surface-based geophysical measurements may be more representative of a large volume 
of earth and water under the geophysical instrumentation. 

Training aad Certific:adoa 

If the investigation of ground water. particularly at hazardous waste siteS. is fundamentally an 
imprecise process and tbc development of standards is difficult for certain aspects of an investigation. 
it is ocverthc!ess important to attempt to define bow imprecise the process is. The establishment 
of documented standards and procedures is one step. The IJ'3ining of individuals in the usc of the 
methods and in the application of QA principles is another step. An imponant step in assuring 
that ground-water data is correctly collected and interpreted may be the licensing and certification 
of the individuals and organizations involved in those investigations. Some professionaJ orgartizations 
have a certification program for their members. while some slateS have licensing programs. 
Minimum standards of education and experience are established for the qualification of people in 
these programs. The certification process may be time-consuming and meet with some initial 
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opposition: however, tbe present situation is not satisfactory. Qualified. cenified geologists. 
hydrologists. geophysicists. and chemists. who m experienced in hazardous waste site investi· 
ptions. are in short supply as compared to the great number of siteS that require sometimes 
complex and costly srudies . 

. :~Future 
~- These examples and arguments buttress the position that greater attention and resources need to 

be devoted to QA for the various disciplines that are used in a variety of ground-water investigauoru.. 
\......... Tilere is a growing recognition by government. industf)' and academia of the need for greater QA: 

however. who will be responsible for the implementation of a QA program. and how will it be 
developed? The EPA has responsibility for ensuring that QA is considered in the studies it 
authorizes. but past and presenr effortS to improve QA in ground-water studies have been 
inadequate. Further. other government agencies and private organizations that do not fall under 
the EPA umbrella are conducting ground-water studies. Professional societies such as the SEG. 
NWW A. American Institute of Professional Geologists. American Institute of Hydrologists. and 
ASTM have begun 10 recognize the need for the development of standards. but they do not 
represent all those who are involved in ground-water studies. There needs to be a coordinated 
effort berween the organizations who represent the professions that are employed in ground-water 
investigations because the study of ground water is an interdisciplinary science. The best approach 
appears to be a team approach in which all professionals recognize the need for greater QA in 
their professions and work towards that end. While it may take some time to fonn the team of 
government. privare industry. academia and the professional OrJanizations. the joint effort. with 
proper guidance. could lead to !he establishmenr of standards .:and QA principle5 that may be 
,~cterized as a blessing rather than a curse. It has to be done if the challenges are to be met 

(: · · .. leaning up thousands of hazardous waste sites and monitoring the multitude of aquifers in the 
non. 

\..._ Reference methods. with procedures for demonstrating ··equivalency·.· to those methods through 
the establishment of '"performance standards ... allow for innovation in the attainment of those 
standards. EPA could establish this concept in its ground-water programs as it bas in the air 
propams: however. the process will not be easy. quick or universal. Guidelines could be established 
for how the reference~equivalent methods would be applied to a site investigation. but again the 
responsibility rests with the investigator to use "best judpnent" at a site in the selection of the 
monitoring location and methods. Reference methods. equivalency. guidelines. and rigorous QA 
requirements proved to be useful in the I 970"s in the air pollution sciences. and these concepts 
may prove even more useful in tbe 1980's in ground-water studies. 
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